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Welcomes

Honorable experts, representatives, dear friends, ladies and gentlemen,

First of all, on behalf of Northwest A F University, I'd like to extend our warmest congratulations on the
holding of the Fourth International Symposium on Viticulture and Enology, and our sincere welcome and
appreciation to all the experts, representatives and friends in business and press circles from home and abroad .

With the advancing of the social economy, people’s living standard and consumption concept, people’s
demand for wine has been rising over the past years. At the same time, China has made great strides in wine
production, from raw materias to the quality of wine, and the market share has been increasing year by year.
Statistically, the total wine output in 2004 reached 367, 000 tons, increased by 14.7% over the previous year; and
the sales income totalled 7.434 billion yuan, with a growth rate of 17.06%. Grape and wine industry has taken on
great foregrouond and market potential. However, further efforts should be taken to improve aspects conerning
technical standard and regulations, and market exploration. There are many questions about science, technology
and development strategies to be researched and discussed. Under this background, the Fourth International
symposium on Viticulture and Enology is being held in Yangling today. This symposium is co-sponsored by
Organisation Internationale de la Vigne et du Vine (OIV), China National Protection Office for Geographic
Products China National Food Industry Association (CNFIA), China Alcoholic Drinks Industry Association
(CADIA), Committee of Yangling Agricultural High-tech Industries Demonstration Zone and Northwest A & F
University, and organized by the College of Enology in our university. It is a grand conference as well as a
significant academic activity in grape and wine industry. It will have positive and profound effect on the
sustainable development and the increasing competitiveness of China's grape and wine industry.

Northwest A&F University, a key university directly under the Ministry of Education, has a long history and
solid teaching and research power. It was approved as one of the 38 universities at the second phase of the “985"
project in 2004. Collge of Enology, approved by the Ministry of Agricuture in April, 1994, is the most charateristic
trade college among the 16 colleges and departments in our university, and it is the first of this kind in Asia. On
the basis of this college, many other institutions has been established, including the National Wine Taster Training
Center, Shaanxi Grape and Wine Engineering and Technical center, OIV Asian Grape and Wine Sci-tech
Development Center, National Grape Wine and Fruit Wine Techician Training Station etc.. In the course of
development over the past decade, the College of Enology, following the traning standard of wine technician
congtituted by OIV and taking into account the practical condition of China's wine industry, has come up with
practical teaching program, and established four core curriculum systems of viticulture, enology, wine engineering
and wine marketing. A large number of students have finished their studies from the college and be given
bachelor’s, master 's or doctor’s degree. The college has made a series of important achievement in research, and a
characteristic education integrating teaching, research and production has come into being.

The symposium offers a precious opportunity for us to learn from and exchange with al the experts and
scholars who can learn about our university as well. We sincerely hope experts and business crcles from home
and abroad further strengthen the academic and technical exchange and cooperation with our university. | firmly
believe, taking advantage of this chance, we will compose a new chapter for our cooperation.

Lastly, I wish the syposium a consummation and al the representatives a happy life and good hedth. Thank
you.

President of Northwest A& F University
Mr. Sun Wuxue
April 20, 2005
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Preface

Facing to the globalization and intensive worldwide competition of wine market, opinions of scientific
development, environmental protection and respect of human beings should be advocated to perfect the industries
of grapes and wine to realize sustainable development and to improve the competition ability of grapes and wine
of China. Therefore, the whole tasks of grapes and wine are producing superior grapes, ensuring rational benefits
of grapes and wine producers, protecting grape origin and respecting human beings and environment. The aim of
sustainable viticulture should be grapes and wine with high quality, stable yield, longevity and beauty of the
vineyards.

The quality of grapes and wine is of foundational importance in the system of sustainable viticulture. So the
layout of wine industry should be planned according to the ecological requested by vine and the yield should be
controlled reasonably. Only by keeping the stability of the yield could be guaranteed the quality of product and its
stability, the economical lifespan of vineyard extended, the beauty of vineyard protected and the economica
benefit of the industry assured of long-term. Only by keeping the longevity of vineyard by limitation of yield,
reasonable fertilization and integrated protection, etc. could be raise continuously the product quality at the time of
raising the land value, and the wine with characteristics of terroir obtained. Only by keeping the beauty of
vineyard, could keep not only its economical vitality, but also its multi-function, especialy its socia, cultura and
recreationa function, promote the prosperity of local region and the reasonable exploitation of the national
territory resources, increase the land value and farmer’s benefit.

So the sustainable viticulture and the marketing of wine under the background of globalization and intense
worldwide competition were taken as the topic of the 4" International Symposium on Viticulture and Enology in
Yangling this year, sponsored by Organization International de la Vigne et du Vin (OIV), Protection Office for
Geographic Produces of State Quality and Technology Supervisory Administration (POGP, SQTSA), China Food
Association (CFA), China Brewing Association (CBA), Yangling Demonstration Zone of Agriculture High-tech
Industry (YLDAHTI) and Northwest A&F University, organized by College of Enology of Northwest A&F
University and Sci-Tech Development Center of Viticulture and Wine in Asia OIV. The Academic Committee of
the Symposium selected more than 40 from nearly 100 papers for the Proceeding published by Shaanxi People’'s
Publishing House. | hope these Proceedings would promote the research in the sustainable viticulture and the
development of wine industry.

| am extremely grateful to all of the participants, the organizers and auspices units who have contributed so
much to the Symposium. Acknowledgements are aso given to my colleagues of College Enology and Shaanxi
People's Publishing House for their cordial hospitality and generosity.

Secretary-genera of ISYW

Dean of College of Enology Vice-President of NWAFU

Director of Sci-Tech Development Centre of Viticulture And Wine in Asia, OIV
Dr. Li Hua

Mach 8" 2005
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1990

1993 164 167

2001
2002 2 2 31 32
2000 4 6 37-40
2001 1 8 10
2003 2 12 16

2001
1997 19 5 45
1995 4 5 8
2001 10 24 25
— 2000 2000
. 1996

Quality, Stability, Longevity and Beauty
Study on the mode of sustainable viticulture

Li Huaand Fang Yulin

(College of Enology, Northwest A& F University, Shaanxi, Yangling, 712100 China)

2003

49

Abstract Under the background of the globalization and furious worldwide concurrence, the wine industry

of China must be more and more perfect, considering the protection of environment and the people. Therefore, the

most important thing is to promote the mode of durable viticulture, with the objectives of assurancehigh quality of

grapes, stable yield, longevity and beauty of the vineyards.

Key words sustainable viticulture, quality, stahility, longevity, beauty
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1991 (3):21~25
2000 21(2):22~25
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Influence of Hilly Terrain on Climate, Soil and Growth of Fruit

Zhang Zhenwen and Shi Pengbao
(College of Enology Northwest A&F University  Yangling Shaanxi 712100 China)

Abstract This paper reviewed the influence of hilly terrain on weather factors such as temperature,
sunlight, precipitation and air humidity and soil chemical and physical properties, the effect of orchard topography
and soil properties on hillside on the growth of fruit tree. Provide basic theory on understanding the weather
characterigtic of hilly land and its influences on fruit growth and full using of microclimate resource.

Key words hill, weather factors, sail, fruit tree, growth
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Effects of Glomus versiformeon Chardonnay Salt Tolcrance

Ren Yuhua' LiHua® and Feng Changgen’
1 Yantai Cofco Winery CO.LTD Shandong, Penglai, 265608 China.
2 College of Enology , Northwest Sci-tech University of Agriculture and Forestry ,Shannxi Yangling, 712100 China
3 School of Mechano- Electronics Engineering  Beijing Ingtitute of Technology Beijing ,100081 China

Abstract The effects of G. versiforme on Chardonnay growth at four salt levels 0 0.10 0.15 0.20
mol- L™'NaCl were investigated under potted plant conditions. The results show that both of the average leaves
moisture content, chlorophyll content and photosynthetic characteristic of seedlings inoculated with G. versiforme
were higher than that of the uninoculated controls. With the increase of salinity, the colonization of G. versiforme
with Chardonnay root were decreased, and the G. versiforme dependence was increased. It is concluded that the
major reason, for strengthening the salt tolerance of the Chardonnay inoculated seedlings, was their relative big
absorption and proportion of moisture content leaves.

Key words Chardonnay Salt stress G.versiforme Salt tolerance
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Chardonnay
1
1.1
2004
Pinot Noir
1.3x2.0m
1.2
5
1

16

5

712100

4
[
[2-10] [11]
[12-15]
)
Pinot Noir Cabernet Franc Cabernet Sauvignon
6 Chardonnay
Cabernet Franc Cabernet Sauvignon 1999
6
7 9
15 20 M
a 12 4 6
b 12 4 6
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1.3.1
15 20d 2004 6 1
7 L1—6400
Pn Gs Tr CO, Ci 6400PS
1300u moal- m2 s' 8 00 11 00 15 00 18 00
132
10 3
[27] 105 15min 80 (18]
CE [18,19,20] [18,19]
1.3.3
SPSS
2
21
a
Merlot (11 b
7 9
6 9 1
1 {molCO,-m2.s?
4 5 6 7 8 9 10 11
a 15.26 17.10 17.64 16.54 17.94 17.14 18.90 17.22"
b 17.10 18.30 18.16 19.00 17.68 18.40 17.43 18.01"
a 19.98 17.58 18.66 19.22 18.98 20.04 20.62 19.30
b 18.80 17.46 17.04 19.72 18.84 19.92 19.36 19.80 18.87
a 13.38 13.22 12.16 13.68 12.08 13.08 12.72 12.90
b 12.87 11.97 12.37 12.86 12.23 13.14 11.88 12.30 12.45
a 12.32 12.35 11.66 11.50 12.40 13.37 10.68 12.04
b 7.80 11.12 12.74 11.49 11.75 11.69 10.60 11.03
e p<0.05 p<0.01
a 1 4 5 1
b 12 4-5
2 3 4 CO,
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2 molH,O- m? st
4 5 6 7 8 9 10 11
a 0.167 0.182 0.174 0.171 0.188 0.200 0.176 0.180
b 0.219 0.233 0.202 0.201 0.186 0.187 0.157 0.198
a 0.235 0.201 0.211 0.213 0.221 0.217 0.227 0.218
b 0.220 0.210 0.206 0.226 0.217 0.225 0.238 0.218 0.220
a 0.164 0.158 0.134 0.154 0.127 0.132 0.120 0.141
b 0.157 0.147 0.142 0.151 0.142 0.143 0.121 0.118 0.140
a 0.128 0.130 0.116 0.114 0.134 0.139 0.099 0.123
b 0.085 0.112 0.132 0.112 0.103 0.126 0.093 0.107
3 CO, pumolCo,r m?2 st
CO,
4 5 6 7 8 9 10 11
a 216.2 215.2 196.8 211.0 211.2 229.8 182.3 208.9
b 242.8 241.4 223.0 2154 213.0 206.4 184.3 218.0
a 210.5 216.0 211.8 208.8 212.4 207.4 202.8 210.0
b 209.0 218.8 220.0 209.0 209.8 2034 209.4 205.0 210.6
a 203.0 196.6 185.4 1914 177.8 175.4 164.0 184.8
b 200.3 205.0 1934 198.0 190.0 184.8 1775 168.0 189.6
a 1775 176.4 177.6 167.0 180.5 176.2 155.8 172.1
b 157.0 169.4 171.6 167.7 147.4 173.6 149.0 162.0
4 mmolH,O- m?2 s?
4 5 6 7 8 9 10 11
a 2.63 2.75 2.76 2.69 2.89 311 2.98 2.83
b 3.15 343 3.06 3.03 2.93 2.95 2.60 3.02
a 5.22 4.45 4.66 4.61 4.82 4.68 4.98 4.77
b 5.00 4.83 4.85 5.04 5.05 517 5.35 491 5.03
a 5.69 5.61 4.93 5.56 4.76 494 4.60 5.15
b 5.58 5.27 5.13 541 5.03 5.14 4.50 4.42 5.06
a 4.16 4.22 3.85 391 4.40 4.51 3.42 4.07
b 3.06 3.80 4.32 371 351 4.09 3.17 3.59
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5 a b
ab a
b a
b
5
a 7.5130 6.2987 7.1360 6.0220
b (mg-g*FW) 5.9437 7.1360 6.2987 5.6990
a 0.6820 0.7343"* 0.6858 0.6835
b gg'FW 0.6927° 0.7197"** 0.6881 0.6714
p<0.05
" a b p<0.05
o p<0.01
2.3
200 mol-m?.s* Pn-PFD o]
[18] a
b a 6
Co, 200u mol-m?.s* CO, (18]
CO,
/ (RuBPCasd) [18.20] 6 a
b b a b CO,
6
a 0.051 0.030 0.080 0.050
b 0.060 0.130 0.080 0.120
a 0.070 0.010 0.030 0.030
b 0.002 0.002 0.010 0.040
3
3.1
a
b 7
ab 6 9
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2001
2003 30 4 443 445
2003 30 5 568 570
PAR
1995 19 4 302 310
1995 37
1 25 33
1996 23 3 213 217
2004 24 1 156 161
1989 16 4 279 285

2002 33(2) 148 153

2002 7 3 75 78
1999 14(3):71
74
Bertamini M, Nedunchezhian N. Photoinhibition of photosynthesis in mature and young leaves of  grapevine
(Vitisvinifera L.). Plant Science, 2003, 164:635 644
Bertamini M, Muthuchelian K, Nedunchezhian N. Iron deficiency induced changes on the donor side of PSII
in field grown grapevine (Vitisvinifera L. cv. Pinot noir) leaves. Plant Science 2002,162:599 605
Patakas A, Kofidis G, Bosabalidis M A.. The relationships between CO, transfer mesophyll resistance and
photosynthetic efficiency in grapevine cultivars. Scientia Horticulturae.2003, 97:255 263
Patakas a A, Nikolaoua N, Ziozioua E, et al .The role of organic solute and ion accumulation in osmotic
adjustment in drought-stressed grapevines. Plant Science 2002,163:361 367
2000 93
: 2003 67 70

Coombs J, Hall D O, Long S B, et al. . 1986

2001 16(3)
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The Effect of Secondary Shoots Pruning on Photosynthetic Characteristicsin
Field Grown Wine Grape Cultivar s leaves

XI Zhumei WU Shaodong and ZHAO Gaofeng
(College of Enology Northwest A&F University  Yangling, Shaanxi, 712100 China)

Abstracts Wine grape cultivar Chardonnay, Pinot Noir, Cabernet Franc and Cabernet Sauvignon as
experimental materials, were given same topping and two kinds of the secondary shoots pruning. The results
showed that the leaves net photosynthetic rate (Pn) of Chardonnay primary shoot was obviously lower than that of
Point Noir. The leaves Pn of Cabernet Franc was a little higher than that of Cabernet Sauvignon. The primary
shoot leaves Pn were not significant difference with two different treatments. The leaves Pn of different node was
different, while there were no significant differences in chlorophyll content between the two treatments.

Key Words Wine Grape, Topping, Secondary Shoots Pruning , Photosynthesis
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H.CN,  0.5%,1.0%,1.5%  CaCN,(1.0%,1.5%,2.0%)

(0.5%,1.0%,1.5%) GA(10,100,1000)mg/L  6-BA(10,100,500,1000,1500)mg/L 33.3%,
50%,100% CaCN,
H,CN,
H,CN, GA 6-BA
=50

Calcium cyanamide
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1
12
11
Cyanamide Calcium Cyanamide
(Kinins) Garlic juice

0.5%,1.0%,1.5% GA 10,100,1000 mg- L*
33.3%,50%,100%
12

22

(1

Hydrogen cyanamide Thiourea
Garlic juice
2004 3
30 10
21
Thiourea Gibbrellins

H,CN, 0.5%,1.0%,1.5% CaCN2 10%,15%,20%
BA 10,100,500,1000,1500 mg- L™
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18 3 12 5 12
2
2.1
2 20d 0 20d
1
(d) (d) 50% (d) %
0.50% 24 42 63.3
H,CN, 1.00% 24 48 60
1.50% 22 10 48 63.3
10.00% 22 10 48 53.3
CaCN, 15.00% 20 12 36 83.3
20.00% 20 12 42 73
0.50% 36 — — 333
1.00% 34 — — 36.7
1.50% 32 0 — 333
100mg/L 38 — — 20
GA 1000mg/L 46 — — 133
100mg/L 42 — — 16.7
6-BA 500mg/L 38 — 50 56.7
1000mg/L 30 2 48 56.7
33.30% 32 0 — 26.7
50% 26 6 40 73
100% 40 — — 30
CK 32 25.7
22
221
H,CN, CaCN; 22d 1.5% 10d
24d CaCN,
0.5% 1.0% 1.5%
63.3% 60% 63.3%
222
2 CaCN,
15% 20% 20d 10% 22d
15% 83.3% 20%
73.3% 20% 53.3% CaCN,
CaCN,
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R2
H,CN, y = -0.0491x2 + 6.1528x - 129.66 0.9647
CaCN, y =-0.052x2 + 6.2533x - 119.64 0.9564
y = -0.0327x2 + 4.2647x - 104.25 0.9801
GA y = -0.0029x3 + 0.3944x2 - 16.96x + 239.28 0.9652
BA y = -0.034x2 + 4.6308x - 114.3 0.9709
y = -0.0477x2 + 5.8021x - 133.33 0.9840
CK y =-0.0541x2 + 5.7364x - 125.26 0.9715
3
H,CN, <0.267M
>0.8M 94
B H,CN,
0.5%
0.5%
C&(:Nz H2CN2 CaC:NZ
[2,11,12] CaCN,
15%
GA [4]
6-BA

1500mg/L 4d

50%

CaCN, 10-20%

15% H,CN,
GA 6-BA
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Theeffects of garlic juiceand cyananmides on budbreaking of “ Caber net
Franc’ grapevine cuttings

Fang Yulin Pu Fei and Tao Yongsheng
(College of Enology, Northwest A & F University, Shaanxi, Yangling 712100 China)

Abstracts Inforced condition, the result of treatments of HLCN, 0.5%,1.0%, 1.5% , CaCN, (10%, 15%,
20%), Thiourea (0.5%,1.0%,1.5%),GA(10,100,1000mg/L), 6-BA (100,500, 1000 mg/L),Garlic Juice (33.3%,
50%,100%) on single-bud of cuttings of “Cabernet Franc” grapevine indicated that CaCN, expressed more
stronger effect on prompting budbreak than others. The second is HbCN,.The effect of these 2 kinds of substances
to advance bud-breaking are both stronger with their concentration. But HLCN, may be harm to grape. The effect
of Thiourea, GA and 6-BA to “ Cabernet Franc” is pale, and the garlic juice is strong. Its effect is stronger with its
concentration in definite range, but the pure juice will contrail bud-breaking.

Key words bud-breaking substance, grapevine cuttings, bud-breaking
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1 1,2
! 712100
2 712100)
10 Polyphenol
Oxidase PPO
PPO
PPO PPO
PPO
PPO
PPO
[1-3]
(4.5
(6] [741]
Polyphenol Oxidase PPO
[6,8,10] PPO [6-11]
[12]
PPO
1
11
Euvitis V. vinifera L.
Muscadina V. rotundifolia
V. zhgjiang-adstricta P.L.Chiu —18 V.romanetii Roman.
—1 V.quinquangularis Rehd. —12 V. davidii Roman. Foex
Riesling Chardonnay Merlot Cabernet

Sauvignon
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Conquister ~ Alachua 2003 6

20 40d 3 6cm 5 7
1.2
121
WPM 30d
= X X X 100%[13]
1.2.2
[14.13] 34 - 5g - 50mL 50%
50 30min - 2
_ [16]
1.2.3 PPO (7]
PPO 1 - R 0.5g - PVP 0.25g 5m
pH=6 _ R 10mL - 10000r- min™* 10min -
PPO 3mL +0.3mL 30 1 min- imL 0.08mol- L™
- SP2102UV 420nm - 60s 1, 5 -
2
21
1 1
Alachua
1
cm

100 4 12.33 49.32A

100 3 15.18 4554 A

100 6 6.86 41.16 AB

100 4 8.82 35.28 BC

100 4 7.65 30.6 CD
Conquister 100 3 8.75 26.25 D
Alachua 100 2.1 4.43 9.303 E

33 1 20 6.6 E

43 3 4.60 5.934 E

25 1 2 0.75 E

Duncan P=0.01
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Alachua
Conquister
[18]
2
mg g*
19.683 A
15.173 A
14.622 AB
Conquister 9.802 BC
7.946 CD
Alachua 6.481 CD
6.239 CD
5.811 CD
4.929 CDh
2.897 D
2.3 PPO
3
Conquister PPO
Alachua PPO 9
PPO
PPO
3 PPO
PPO u- gt
432.45 A
361.90 A
360.96 A
Conquister 201.46 A
165.40 B
160.82 B
154.51 B
137.06 B
108.70 B
Alachua 10.84 C

30



PPO

2.4 PPO
X PPO Y z PPO
4 4 PPO PPO
R -0.83344
4
Y Z
1.00000 0.83318** 0.56418
1.00000 0.83344**
1.00000
e P=0.01
PPO SAS
GLM 9]
Z=70.515054-5.793638Y-0.001269X > +0.058629 Y X —0.540517 Y*
5
F

Model 4 2796.4890 699.1222 15.28"™
Error 5 228.8048 45,7609
Tota 9 3025.2983

5 0.01 R

0.924369 R® 0.85451536 X  PPO
Y
XY PPO
6 0.05
0.01 PPO
6

70.50541259 e
Y -5.79363828 *
X*X -0.00126976 *
Y*X 0.05862968 *
Y*Y -0.54051768 *

*x ok P=0.01 P=0.05
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17. . . 1999 56~57
18. . . 1999
19. SAS . 2001 165~171

The Effect of Polyphenol Content and Polyphenol Oxidase Activity on Rooting of
Tissue Cultured Seedlingsin VitisL.

Song Shiren*and Wang Hua"?
ICollege of Enology, College of Food Science and Engineering, Northwest A& F University, Yangling,Shaanxi 712100 China

Abstract Polyphenol content and Polyphenol Oxidase PPO activity of tissue cultured seedlingsin VitisL.
were detected, the correlation with rooting was analysized, and the polynomial regression model was optimized.
The result showed that there was significant difference in different species/varieties but no correlation between
PPO activity and rooting index, while phenol @mntent had negative correlation relationship with rooting index,
which suggested more phenol may increase difficulty in rooting. Effect of PPO activity on the rooting index is non
linear, but polyphenol content has a significant effect on the rooting, while the PPO activities have few significant
effect on the rooting , and influence the rooting through the polyphenol contents indirectly.

Key words Polyphenol content, Polyphenol oxidase activity, Rooting index, Correlation analysis
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2 : 265600
36 RAPD 14
DNA
SSR
4
3.46 2.40
1.41~1.73
2.45~2.64
2.83~3.32
RAPD SSR
1892
1 ” “ ” 20
90
[1]
[1.2]
14
SSR CABERNET
1
11
RAPD 14 1 Cot 2. (Carignan) 3. (Syrah) 4. (Pinot Noair)
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5. Pinot Blanc 6. Rieding Italian 7. CheninBlanc 8. Riesling Banc

9. Cabernet Sauvignon  10. Cabernet Shelongzhu 1. Cabernet
Franc 12 Merlot  13. Sauvignon Blanc  14. Chardonny
SSR GO1. G02 GO03. G04.
GO5. GO06.
DNA
1.2 DNA
[3] [4]
13 DNA
RAPD 250l 2.5ul 10x buffer 2.0mmol/L MgCL  100p mol/L dNTPs,
0.2 mol/L , 1.5U TagDNA 10~15ng DNA 94 1mind5s 94
30s 36 45s 72 2min 45 72 10min
SSR VVMD 20ul 2.0ul 10x buffer 1.0mmol/LMgCL 200w mol/L dNTPs
20pmol 0.5U TagDNA 10ng DNA 94 2min 92 30s
52 30s 72 2min 40 72 7min  VVS 0ul 1.0ul 10
x buffer 15mmol/L MgCl, 200u mol/L dNTPs  25pmol 0.625U TagDNA 25ng DNA
95 5min 94 Imin 50 50s 50~72 1min 72 Imin 26
72 7min
RAPD 1.2% SSR
6%
14
D D STATISTACA
UPGMA
2
21 14 RAPD
211 RAPD
36 5671 36 14
14 1 14
137 DNA 9.8 98 71.5%
3~10 7 X102 13
462 S347( 1) 88.9%
2.1.2
6.0 14 ( 3 1
2 3
4 RAPD 14 3.32~7.48
3.32 7.48

5.20 6.00 6.24
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2.92 4

1 RAPD
] Number of amplified Number of poly Rate of Polymorphic bands
primer sequence
bands morphic bands (%)

S238 TGGTGGCGTT 10 6 60.0
462 TCGGCACGCA 9 8 88.9
S347 CCTCTCGACA 9 8 88.9
$450 TCAGAGCGCC 9 4 44.4
S35 TTCCGAACCC 10 9 87.0
S119 CTGACCAGCC 9 7 77.8
S262 ACCCCGCCAA 12 9 75.0
S94 GGATGAGACC 9 7 77.8
445 CCCAGTCACT 9 4 44.4
S446 CCACGGGAAG 10 8 80.0
X102 TACCGTGGCG 13 10 76.9
X101 TTTGCCGCCC 11 6 54.5
X105 CCACACGTAG 11 9 81.8
X115 CGCGTTCCTG 6 3 50.0

Total 137 98 715

1000bp i-

2000bp
200 R A R A BA
- -
10000p K B0 750bp S
1 - sy et
7500p 884 84§ : i '*-——_-—l—_l-
: :
500bp A AR oo ol ' 500bp
250bp 250bp
M 1 23 45 67 8 91011121314 M Gl Gk GB G¥ GO5 G»B
1 RAPD S347 2 SR VMD6
PCR marker 1~14 1.1 PCR marker GO1~06 1.1
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Linkage Distance
(41}

3.5

2.5

11 9 1

3 14 UPGMA 11
2.2 SSR
2.2.1 SSR
12 SSR 6 /
12 SSR 9 9 27 DNA
22 81.4% 1-5 2.4
VMDG6 2 5
2 SR
Rate of
. sequence Number of Number of :
primer o S ; Polymorphic
5 -3 amplified bands  polymorphic bands bands(%)
CTAGAGCTACGCCAATCCAA
VMDS T ATACCAAAAATCATATTCCTAAA 4 4 100
ATCTCTAACCCTAAAACCAT
VMD6  -TGTGCTAAGACGAAGAAGA 5 > 100
AGAGTTGCGGAGAACAGGAT
VMD7  cGAACCTTCACACGCTTGAT 4 4 100
TAACAAACAAGAAGAGGAAT
VMD8 A GCACATCCACAACATAATG 3 2 66
ACAATTGGAAACCGCGTGGAG
VVSL  CTTCTCAATGATATCTAAAACCATG 2 1 50
CAGCCCGTAAATGTATCCATC
VW& AAATTCAAAATTCTAATTCAACTGG 4 3 &
TGCCCTATCAATTAGTTCACCTA
VWS T1CGACTTTGATATATTGATGATT 2 1 50
CCATCAGTGATAAAACCTAATGCC
VWSt CCCACCTTGCCCTTAGATGTTA 2 1 50
ATTGATTTATCAAACACCTTCTACAT
WS TAGAAAGATGGAAGGAATGGTGAT 1 1 100
Total 27 2 81.4

37



222 /

SSR
141
1.73
2.45~2.64
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The Origin of Wine Grape Cultivar ‘Cabernet Gemischet’

Yao Yuxin', Zhai Heng" Zuo Fangmei® and Liu Laixin?
(*College of Hortic Iture, Shandong Agricit Iture University, Tai’ an 271018, Ching;
2yantai COFCO Winery, Penglai 265608 China)
Abstract ‘Cabernet Shelongzhu' is an important grape cultivar in China used for wine. However, its genetic

origin is not clear yet. In this study, depending on the RAPD (Random Amplification Polymorphism DNA)
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analysis with 36 primers, 14 wine grape cultivars were classified into four groups by UPGMA (unweighted pair
group method using arithmetic average) cluster analysis. Four cultivars of them, i.e. Cabernet Sauvignon, Cabernet
Shelongzhu, Cabernet Franc and Merlot, belonged to the same group. The SSR (Simple Sequence Repeat) analysis
further indicated that they were four independent cultivars. Also, the results from SSR analysis showed that 3
phenotypes of ‘Cabernet Shelongzhu' sampled from diffeent regions were genetically distinct with Euclidean
distances ranging from 1.41 to 1.73, which were much smaller than those among distinct cultivars. Comparing
with aher cultivars, the phenotype of Cabernet Shelongzhu from Beigou at Penglai was the closest to Cabernet
Franc with the Euclidean distance of 2.45, and followed by Changli and Y antai with the Euclidean distances of
2.56 and 2.64, respectively. The historicd origin of the cultivar ‘Cabernet Shelongzhu’ was investigated and
discussed.
Key words ‘Cabernet Gemischett RAPD SSR cluster analysis historical origin
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P.Gaet 21
1
21
' pGaet 1952,1956
Ampelometry
2(1995)
1998 21
1
1.1
1
1 CK 8 98-CH-76 15 98-CF-210
2 9 98-PN-521 16 98-CS191
3 98-CH-548 10 98-PN-375 17 98-CS-405
4 98-CH-549 11 98-PN-292 18 98-CS-341
5 98-CH-277 12 98-PN-115 19 98-
6 98-CH-132 13 98-CF-312 20 98-8804
7 98-CH-96 14 98-CF-214 21

2004
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1. P. Galet. Precis d Ampelographie Pratique. Dehan,1985

2 1995 12 41 45

3. . . 1998 20 3 207 211
4 199 11 5 83 88

5 1995 12 4 224 227

Studies on the Taxonomy of Grape Varietiesand Clones

XiaHui Che Xuan and Zhang Zhenwen

(College of Enology, Northwest A F University, Yangling ,Shaanxi 702100 China)

Abstract The leaf characters of 21 clones and varieties of genus Vitiswere studied with the P.Galet method
and clustering analysis for their classification. Results showed: the size and shape of the leaves of varieties varied
greatly, but clones didn't. These could be classified into 3 groups. This method is not good used for clones’
clustering analysis.

Key words Vitis Leaf characters, Clustering analysis, Variety identifyication
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1
11
2003 1999
1.3x 2.0m 2000 0.65% 1.8m
19
Cabernet Sauvignon  CS-405 CS-341 CS-191
Pinot Noir  PN-521 PN-375 PN-292 PN-115
Chardonnay CH-548 CH-549 CH-277 CH-132 CH-96 CH-76
Merlot
Cabernet Franc CF214 CF-210 CF-312
Ecally 8804
12
121
8
8 9
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10
1 20
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20
123
1
Dsaymard“ 0 10 g 1
1 Dsaymard* 0 10"
0 0125 2650 51150 15130 30150 50170 70185 8195 %1975  976-100
0 1 2 3 4 5 6 7 8 9 10
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()

() ]x 100%

[1

2
2.1
2003 8 3 2 7
2 2003
3 9 14
CS191 157 0 157 47 10 19.94 14.78
CS405 155 0 155 114 10 73.55 43.23
CS341 120 0 120 92 10 76.67 22.84
0 56.72 26.95
CF-214 126 55 9 43.65 23.81
CF-312 119 57 8 47.90 24.79
CF-210 114 49 10 42.30 18.77
44.62 22.46
PN-521 128 0 128 69 10 53.91 24.69
PN-375 179 0 179 50 10 27.93 15.64
PN-115 145 0 145 57 8 39.31 18.45
PN-292 161 0 161 27 10 16.77 8.45
0 34.48 16.81
CH-132 178 0 178 48 10 26.97 12.42
CH-277 204 0 204 61 10 29.90 14.80
CH-549 137 0 157 21 7 15.33 9.80
CH-76 162 0 162 52 10 32.10 18.64
CH-96 154 0 154 52 10 33.77 15.26
CH-548 185 0 185 90 6 48.65 23.42
0 3112 15.72-
176 0 176 76 10 43.18 22.84
CF-312 119 0 119 57 8 47.90 24.79
CF-210 114 0 114 49 10 42.30 18.77
CF-214 126 0 126 55 9 43.65 23.81
0 44.62 22.46
105 0 105 30 8 28.57 13.55
8804 116 0 116 32 7 27.59 12.32
2003 9 14
31.12% 15.72 56.72%
26.95 CH-549 15.33% 9.80 CH-548
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48.65% 23.42 PN-292

16.77% 845 PN-521 53.91% 24.69
Cs-191 19.94% 14.78 CS-341
76.67% 22.84
8804 CF-210
CF-214 CF-312
22
2003 8 3 8 23
3
8 3 CS-341 8804
10.21% 9.10%
8 23 20
20% 80.57%
CS-405 CS191 (CS-341 CS-191 CS-341 CF-210
CF-312 CF-214 8804
3 2003
8.03 CS191 191 2 1.05 3369 3 0.09
CS405 202 11 5.45 2791 26 0.93
CsS341 284 29 10.21 2013 32 159
5.57 0.87
CF-210 186 3 161 2621 3 0.11
CF-214 197 10 5.08 2364 21 0.89
CF-312 118 0 0 1526 0 0
2.23 0.33
179 11 6.15 1857 13 0.70
8804 132 12 9.10 1787 15 0.84
8.23 Cs191 1901 69 36.13 3369 203 6.03
CS405 202 52 25.74 2791 67 2.40
CS341 284 74 26.06 2013 140 6.95
2931 513
CF-210 186 36 19.35 2621 80 3.05
CF-214 197 40 20.30 2364 115 4.86
CF-312 118 38 32.20 1526 53 3.47
23.95 3.79
- - - 2151 1733 80.57
8804 132 49 37.12 1787 262 14.66
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1
2003
79 2001 2002 4 2001 2002 7 9 226.1mm
167.8mm 2003 7 9 622.9mm
2003 8 300mm 9 172.4mm
2001 2003
2001 2002 2003
mm mm mm
7 217 333 219 80.8 27.2 32.6 212 204 254 304 214 149.5
24.2 28.7 20.3 53.3 25.2 29.7 20.1 62.7 225 257 19.6 300.0
9 183 22,6 15.8 92.0 19.6 25.1 152 84.7 19.8 23.9 16.5 173.4
226.1 167.8 622.9
2
8804
30% 14%
80.57% 51.78% 8804
, 8 8804
1 2000
2. 2001
3. 1999
4, , .NORTHERN FRUITS 2002 (4):23 25
5. DECUDOUS FRUITS 2003
(421 22
6. : ,2004 (3):34 35
7. : 2004 4 35 37
8. 2000
0. 1999 16 2 123 125
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I nvestigation of Grape Disease in Yangling

Zhang Zhenwen Ge Jianguo and Gao Jie
(College of Enology Northwest A&F University Yangling ShaanXi 712100 China)

Abstract The grape disease is one of the most serious natura disasters in grape cultivation, it has an
important influence on the quality of grape berry and processed products. The grape disease occurred in August
and mid-September, 2003 in Zhangjiagang Y angling. The main diseaseis frost mildew for the varieties(clones) of
Merlot, Pinot Noir, Cabernet Sauvignon. The result showed that disease were serious, but there were different
resistant-disease among the sample varities (clones).

Key words Grape, Diseases, investigation
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6-BA 1AA

30 50mg-L™

[1-6]

6-BA |AA

6-BA

1999

712100
712100

IAA
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30 50 70 90mg- L™
IAA 10 20 30 40 50mg- L™
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12
121
10% 84

122

13
123
1231

16

1232

1233

30mg- L™

21

22

Desaymard

2%

15
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2%

20 30 40 50mg L* 6BA 25 50 75 100 150 mg- L

70% 30
[]
13 2/3 2/3 5
30 mg-L™t
20 1 3000Ix
10
20 #1 30001x
3
20 1 3000Ix
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30 50mg-L™

90%
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12

10
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30 50mg- L™
3
4
2001 4 24 58 61
2. 1998 24 6
916 918
3. 1984
1986 17 2 21 26
4. 1995 22 4
311 314
5. 1987 12 16
18
6. 2002
28 4 1 3

- : ,1999
M.Miazzi.,P.Natale.,S.Pollastro.,F.Faretra.,,1997.Handing of the Biotrophic Pathogen Uncinula Necator
(schw.)Burr. under Laboratory Conditions and Observation on its Mating System. Journal of Plate
Pathology.78(1):71 77

Study on the Detached-leaf Method of Culturing Uncinula necator

Yang Yongfeng' Li Hua' Ma Qing’ and Song Shiren®
(1.College of Enology. North-west A& F University, Yangling, Shaanxi 712100 China;
2.College of plant protection ,North-west A& F University, Yangling, Shaanxi 712100 China)

Abstract The detached-leaves were treated respectively by different concentration of benzimidade,
triadimefon, 6-BA, IAA which were absorbed in absorbent cotton, filter, and 2% water agar. The results showed
that benzimidade had the best effect on the greenness preservation. The speed of Uncinula Necator infecting is
faster than that appeared on control leaves. Triadimefon and 6-BA were better than 1AA. The optimum
concentration of benzimidade was 30 50 mg-L™.Y ounger leaves gave better results than older ones. In three
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kinds of pads, the absorbent cotton gave the best effect although water-agar gave the best results anyway.
Keywords Grape, Uncinula Necator, Detached-leaf
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GLM
65.03
1
11
12
12 24h
13

X1

15-25

p<0.0001

2h

4 28

R? 0.906417

[Plasmopara viticola (Berk et Curtis) Berl et deToni]

X2

[1

Merlot

4-28 9

300 3

712100

5-27

84.53%

20-40
2 4 6 8
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SAS6.12 GLM
2 3 4 [5]
2
21
1 5-27 4 28
15-25 2h 8-10h 100%,
%
2h 4h 6h 8h 12h 24h
4 0 0 0 0 0 0
5 0 0 0 43.1 64.9 71.3
10 0 251 331 57.9 60.0 65.8
15 445 55.0 59.3 63.4 64.3 70.5
20 36.5 825 87.0 88.1 91.6 94.6
25 77.8 91.5 93.7 97.8 98.1 98.8
26 344 36.9 41.0 48.0 52.2 55.0
27 0 0 105 15.8 22.0 23.7
28 0 0 0 0 0 0
2.2
2
p<0.0001
2
P
Pr>F R-Square Coeff Var Root MSE
0.0751 0.096552 85.91216 34.29645
0.0001 0.575693 60.68865 24.22713
0.0001 0.734644 50.12756 20.01111
0.0001 0.836233 41.82822 16.69798
P=0.0522
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3 4
Y=-0.812854444X ,?+1.242142582X, X ,+0.092637917X ; >-0.043415967X 1°X ,+0.034530089X , X ,°
-0.002284849X ,*+0.001205367 X;%X,>

3
T
Parameter Estimate Std Error of Estimate T for HO: Parameter=0 Pr>|T|
X1*X1 -0.812854444 0.26118575 -3.11 0.0032
X1*X2 1.242142582 0.32340930 3.84 0.0004
X1*X1*X1 0.092637917 0.02051024 452 0.0001
X1*X1*X2 -0.043415967 0.01308797 -3.32 0.0018
X1*X2* X2 0.034530089 0.01208826 -2.86 0.0064
X1*X1*X1* X1 -0.002284849 0.00040848 -5.59 0.0001
X1*X1*X2* X2 0.001205367 0.00048852 247 0.0173
4
F
Source DF Sum of Squares Mean Square FVdue Pr>F
Model 7 138188.6600 19741.2371 65.03 0.0001
Error 47 14267.2500 303.5585
Total 54 152455.9100
X1*X1*X2* X2 0.05
0.01 : R® 0.906417
8453% 1 MATLAB®
2 15-25
25 25

120

100

80

%

60

40

20

61



Voo s w N e

62

10_ 20

35

(7
, 1999
,2001
2003
, 2002, 148 149
.1997, (43 6
, 2001

.2001, (1):17 20



Germination Characteristics and M ultiple Regression Analyss of Sporangia,

Plasmopara viticola

Guo Minghao Li Huaand Yang Y ongfeng
(College of Enology Northwest Agriculture & Forestry University  Yangling Shaanxi, 712100 China)

Abstract Germination of sporangia from Plasmopara viticola to release zoospores is crucial to conduce
new infections and disease epidemic. Under incubation conditions of different temperatures and wetness
duration,release of zoospores from sporangia was observed microscopically. The results showed that sporangia can
germinate between 5t0 27 , optimumis15t0 25 , germination of sporangia can occur within 2 hours and it can
not germinate when temperatures below 4 and above 28 .GLM programme of SAS was applied to progress
trend analyis and optimize polynomial regression model.The coincidence degree of optima model is satisfactory,
F=65.03( p<0.0001), R *= 0.906417.The prediction accuracy is 84.53% and accordingly provide theoretical
foundation and reference for the disease prediction and reasonable fungicide spray of grape downy mildew.

Key words Plasmopara viticola; sporangia; germination; polynomial; model
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- Oenococcus oeni
31DH  Oenococcus oeni SD-2a

712100

- O.oeni 31DH O. oeni SD-2a

O. oeni
31DH O. oeni SD-2a
O. oeni 31DH  O. oeni SD-2a
- O. oeni 31DH O. oeni SD-2a
[1,2,3,4]

Malolactic Fermentation MLF

- pH SOZ

- L- L- [5.6]

Oenococcus oeni 31DH  Oenococcus oeni SD-2a

1

1.1
1.1.1
O. oeni 31DH O. oeni SD-2a



Oenococcus oeni 31DH

Oenococcus oeni SD-2a

1.1.2
MLF
1.2
1.2.1 -
pH 3.80 5% viv -
1.2.2
2
2.1 Oenococcus oeni 31DH  Oenococcus oeni SD-2a
- - TCA
[3,6,7,8]
- co-metabolisn ¥
(3
1
2.2 Oenococcus oeni 31DH  Oenococcus oeni SD-2a
221
100 cfu- mL™ 8.81 1.17 mmol/L
O. oeni 31DH  O. oeni SD-2a 5% 10" cfu/mL 1
1
(cfu- mL™) (cfu- mL™
31DH 1x10? 5x107 1.03x10* 5.7x107
D-2a 1x10? 5x107 0.98x10* 5.6%107
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222

[11,12]

O. oeni 31DH  O. oeni SD-2a
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-CoA

pH
[9,10]
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- Oenococcus oeni 31DH Oenococcus oeni SD-2a

O. oeni 31DH  O. oeni SD-2a

(mmol/L)  (mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)

(mmol/L)  (mmoal/L)

8.86 1.17 24.9 R 15.0 2.7 14.9 4.8 0.26
31DH 6.35 0.84 5.8 52.7 16.6 1.3 134 8.2 0.26
D-2a 6.31 0.83 5.4 53.7 15.8 15 14.8 8.0 0.26
2.23
3 O. oeni 31DH
O. oeni 31DH O. oeni
SD-2a
17
a O. oeni 31DH  O. oeni SD-2a
3 -
wines 31DH D-2a
histidine 0.0158 0.0117 0.0169
ieucine nd 0.0405 0.0181
isoleucine 0.0637 0.0792 0.0652
lysine 0.0251 0.0281 0.0666"
methionine 0.0067 0.1030" 0.1759"
threonine 0.0382 0.0406 0.1341°
phenylalanine nd 0.0125 0.0181
tyrosine nd 0.0118 0.0063
aspartic acid 0.0673 0.0767 0.0895
cystine 0.0014 0.0061 0.0054
(mg/L) alanine 0.1916 0.2078 0.2712"
(mglL) valine 0.0365 0.0539" 0.0575"
(mg/L) glutamate 0.0768 0.0929 0.1233
(mg/L) proline 10.861 10.759 11.455
(mg/L) glycin 0.0889 0.0948 0.1608"
(mg/L) serine 0.0651 0.0615 0.1283"
(mg/L) arginine 0.0357 0.0331 0.0417

nd
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3 O. oeni 31DH  O. oeni SD-2a

O. oeni 31DH  O. oeni SD-2a

2000

2000

2001
Amachi T, and Yoshizumi H. Studies on the bacteria isolated from wine. Part V. Isolation and properties of
the growth factor from tomato juice for a bacterium inducing malo-lactic fermentation. Agic. Boil. Chem.,
1969, 33: 139-146
Kopke C, Cristovéo A and Prata A M, et al. Microbiologica control of wine: the application of
epifluorescence mircroscopy method as a rapid technique. Food Microbiol., 2000, 17: 257 260
Zamorani A. Enzymatic processing of musts and wines. Biotechnology Appications in Beverage Production
(Edited by Cantarelli and Lanzarini) New Y ork: Elsevier Science Publishers LTD, 1989
Lewis J, Todd B and Stanley G. Determination of diacetyl in wines. Australian Grapegrower & Winemaker.
1997, 398, 12 15
Sergi M, Sergi F and Isabel P. NAD(P)H regeneration is the key for heterolactic fermentation of hexoses in
Oenococcus oeni. Microbio. , 2002, 148: 25 332
lzuagbe Y S, Dohman T P and Sandine W E, et al. Characterization of Leuconostoc oenos isolated from
Oregon wine. Appl. Environ. Microbiol., 1985, 3: 680 684
Lonvand-Fund A, Joyeux A and Ledoux O. Specific enumeration of lactic acid bacteria in fermenting grape
must and wine by colony hybridization with non-isotopic DNA probes. J Appl. Baacteriol., 1991, 71: 501
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citrate cometabolism in Lactococcus and Leuconostoc species. Appl. Environ. Microbiol., 1998,5:1594
1600
Bartowsky E J, Burvill T B and Henschke P A. Diacetyl in wine: role of malolactic bacteria and citrate. The
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Oenococcus oeni 31DH Oenococcus oeni SD-2a

Metabolic Analysis of Wine M alolactic Fer mentation by
O.0eni 31DH and SD-2a

Liu Shuwen and Li Ha
(College of Enology, Northwest A& F University, Yangling,Shaanxi,712100 China)

Abstract The metabolic process of wine malolactic fermentation by O.oeni 31DH and SD-2awas analysed
by examining the changing of glucose, alcohol, organic acid and amino acid. The results showed: There was
co-metabolism of citric acid and glucose, and the main metabolic product was lactic, the metabolic by-product of
glucose-fructose was acetic acid. There was no significant difference of the amount of O.oeni, organic acid,
alcohoal, glucose and fructose in wine after MLF by O.oeni 31DH and SD-2a, but there was significant difference
of some amnio acid concentration, the amnio acid concentration by O.oeni SD-2a is more than that by O.oeni
31DH. All these indicated there was significant difference of carbo metabolism by O.oeni 31DH and SD-2a.

Key words Wine, Mdolactic fermentation, O.oeni 31DH, O.ceni SD-2a, Metabolic analysis
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712100

1999 2000
- 127 pH SO,
8 pHx x 30,
4 -
O.oeni SD-2a
- malolactic fermentation MLF
MLF
[1] _
MLF - Oenococcus Leuconostoc
Lactobacillus Pediococcus 1@ -
1
11
111
O. oeni Leuconostoc oenos 31DH
1.1.2
ATB 1L 10g 59 10g MgSO,- 7H,0 0.2g MnSO,- 4H,0 0.05g
0.5g 250mL 50mg IM HCL NaOH pH 4.8 115 30min
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1.2%
113
28
114
1999 2000
12
121
(4]

122 -

MLF
1.2.3
10’cfu/ml
24d
1.2.4

0.35g- L' KOH pH

10% 12% 14%

1.2.5
ATB
1.3
[6.7]
2
21
0.1ml
28 N,

(3l

N, 7d
_ _ (4
3g/L 3L ATB pH4.8
_ [5]
20ml- L™t 3g- L* 3g- L™ 0.5g- L™
4.8 pH 3.4 32 30 SO, 20 30 50mg- L™
pHx x 0,
3 15
752 2=600nm
ATB

5-7d
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pH <48
5mL
ATB 3g/L  L-
2g/L 25 12h
2 2
- L M: T
2 1-10 MLF
2.3
Gram
20
Gavie 1967 ! Bergey's 9 1993 @
Lenconostoc oenos 1995 Dicks [
Oenococcus O. oeni 127
2.4
241
pH SO, 127 pH SO,

O. oeni SD-2a O. oeni SD-1b O. oeni SD-2i O. oeni SD-2h O. oeni SD-1e
O. oeni SD-2d O.oeni HB-1c O. oeni SC-1a 8

242
pH SO, 8 31DH
1 1
O. oeni SD-2d O. oeni HB-1c  O. oeni SC-1a
O. oeni SD-2a  O. ceni SD-1b  O. oeni SD-2i O.o0eni31DH
2 0.
oeni SD-2a O. oeni SD-1b  O. oeni SD-2i  O. oeni SD-2h O. oeni31DH

O. oeni SD-1e 0. oeni SD-2d O. oeni HB-1c  O. oeni SC-1a
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1 A xpH B x80, C
tested strains
Treatment 31DH SD-2d SD-2a SC-1a SD-2h SD-2i HB-1c D-1le SD-1b
1 0.3420 0.2510 0.4535 0.2299 0.3401 0.3615 0.3261 0.2541 0.3546
2 0.3002 0.2034 0.3526 0.2218 0.3054 0.3116 0.2907 0.2396 0.3242
3 0.3382 0.1993 0.4260 0.0883 0.2716 0.3487 0.3054 0.2343 0.2924
4 0.3045 0.2314 0.3298 0.2284 0.2757 0.3401 0.4480 0.2125 0.3449
5 0.2628 0.1851 0.3045 0.20 0.2636 0.2941 0.2373 0.2168 0.2708
6 0.2857 0.1433 0.3206 0.0625 0.2299 0.3036 0.2336 0.2007 0.2510
7 0.2612 0.1904 0.3107 0.0711 0.2660 0.3152 0.0123 0.1415 0.3054
8 0.2336 0.150 0.2541 0.020 0.2487 0.2328 0.1169 0.2007 0.2636
9 0.2161 0.0991 0.2636 0.0453 0.2147 0.2204 0.1296 0.1530 0.2351
10 0.1630 0.0376 0.1637 0.0467 0.1643 0.1355 0.0339 0.1221 0.2048
11 0.2020 0.0910 0.2351 0.0159 0.1791 0.1918 0.0640 0.1343 0.2083
12 0.1818 0.0334 0.1972 0.0367 0.1203 0.2652 0.0101 0.1325 0.2676
13 0.0670 0.0487 0.2013 0.0159 0.1035 0.0670 0.0119 0.0462 0.1911
14 0.1463 0.0269 0.1013 0.0287 0.1002 0.1062 0.0088 0.0615 0.0937
15 0.0521 0.0241 0.0747 0.0159 0.0726 0.0635 0.0074 0.0434 0.0721
Treatmentl: Ax Bx C =10%x 3.4x 10mg/ L; Trestment2: Ax Bx C =11%x 3.4x 10mg/L; Treatment3: Ax Bx C =10%x 3.2x 10mg/ L ;
Treatment4: Ax Bx C =10%x 3.4x 20 mg/L; Treatment5: Ax Bx C =12%x 3.4x 10mg/L; Trestment6: Ax Bx C=11%x 3.2x 10mg/ L;
Treatment7: Ax Bx C=11%x 3.4x 20 mg/L; Treatment8: Ax Bx C=10%x 3.1x 10 mg/L; Treatment9: Ax Bx C =12%x 3.2x 10mg/L;
Treatment10: Ax Bx C=10%x 3.2x 20 mg/L; Treatment11: Ax Bx C =11%x 3.1x 10 mg/L; Trestment12: Ax Bx C =12%x 3.4x 20mg/ L;
Treatment13: Ax Bx C=11%x 3.1x 10 mg/L ; Treatment14: Ax Bx C =11%x 3.2x 20 mg/L ; Treatment15: Ax Bx C =12%x 3.2x 20 mg/L.
3 2
0. oD
. . tested strains  Mean OD Vdue a =0.05
oeni SD-2a O. oeni31DH 0. 0en D28 0.3087 a
O. oeni SD-1b O. oeni SD-2i  O. oeni SD-2h O. ceni SD-1b 0.2437 b
O. oeni D-2i 0.2358 b
O. oeni 31DH 0.2225 b
O. oeni SD-2h 0.2099 b
O. oeni SD-1e 0.1566 c
O. oeni SD-2d 0.1273 cd
- O. oeni HB-1c 0.1219 cd
O. oeni C-1a 0.0757 d

pH
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: . . , 2003

Maicas S. The use of dternative technologies to develop malolactic fermentation in wine. Appl. Microbiol.
Biotechnol. 2001, 56: 35 39

3. : : : —_—
2002,8 13 16

4. Fugelsang, K C. Wine Microbiology. New Y ork: Chapman & Hall, 1997

5. Henick-Kling T, Sandine W E and Heatherbell D A. Evaluation of malolactic bacteria isolated from Oregon
wine. Appl. Environ. Microbiol., 1989, 8 2010 2016

6. : : . 1999
Garvie E. Leuconostoc oenos sp. hov. J Gen. Microbiol., 1967, 48: 431 438
Holt J G, Krieg N R and Snath P H A, et al. Bergey’s manua of determinative bacteriology (9th edition).
Batimore: Williams & Wilkins, 1993

9. DicksL M T, Délaglio F and Collins M D. Proposal to reclassify Leuconostoc oenos as Oenococcus
oeni[corrig] gen. nov., comb. nov. Int. J Syst. Bacteriol.,1995, 45(2): 395 397

Study on the I solation and Enological Adaptability of Oenococcus oeni

Zhang Chunhui and LiHua

(College of Enology, Northwestern A& F University of A & F, Yangling, Shaanxi, 712100 China)

Absrtact During the vintages of 1999 and 2000, isolation and screening of Oenococcus oeni from the main
wine producing regions of China were carried out. After conformed the isolates on malolactic fermentation (MLF)
ability, the 127 isolates were tested for their capacity to resist to the individual stress condition of low pH, high
ethanol and SO, content. According to the screening results, the eight selected strains' growth under the
combination of externa stress physical conditions of ethanol %(v/v), pH and SO, (mg/L), i.e. ethanolx pHx SO,
were also tested, the results showed that there were four finally selected strains had good adaptation to adverse
conditions. Especially, the strain O. oeni SD-2a had much high adaptability to stress environments than
commercia strain O. oeni 31DH.

Key words Oenococcus oeni  strain screening  enological adaptability
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11

12

2003

10

28

Merlot
16

12

075421
750004

199.45g- L 200.9g- L*
20 57

SO, 30 45mg- Lt -

— —

5.34g- L'~5.89g- L*
48
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13

1 3
14
2
2.1
1 2
2t 3
20
1 2#
1# 2# 3#
1 16 1087 18* 1086* 20* 1087* 18 1087
2 17 1087 21 1075 22 1077 19 1083
3 19 1075 24 1055 24 1060 22 1073
4 21 1052 27 1031 28 1045 26 1050
5 24 1031 28 1012 28 1022 28 1031
6 26 1011 26 1002 27 1008 28 1011
7 25 1001 26 996 26 996 27 999
8 23 996 26 996
* 1#
2.2
2
2
H
g L? - Lt % viv g L? P
1# 1.37 5.35 11.08 0.19 3.59 1.913
2# 1.37 5.40 11.02 0.19 3.50 2.107
3# 1.35 5.04 11.10 0.18 3.64 2.115
44 151 5.50 11.10 0.16 3.64 2.107
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3 .
K
n
1# 24 3t 4t
1 4 3 2 1
2 2 3 1 4
3 3 1 4 2
4 4 1 25 25
5 1 2 4 3
6 15 35 35 15
7 25 4 25 1
8 4 15 15 3
9 3 4 2
10 3 2 1 4
Ri 26 24 26 24
F=12x ( R1%+..+Rk?)/nk(k+1)-3x n(k+1)=0.24 F0.05=7.81 =9
1. 2001.1 271
2. 1992. 97 122
3. 1999. 98~159
4, — 2004 . 2004.60 64

Study on Natural Yeastsin Dry Red Wine Making

Ni Xueli*, Yang Zhiyu" and Mo Yinbin?
(* HuaiLai Rongchen Vineyard CO,LTD, Huailai, Hebei, 075421 China;
Ningxia Forestry School ~ Yinchuan Ningxia 750004 China )

Abstracts Yeast can affect wine quality greatly. This paper studied the influence of the natura

fermentation  inoculating the natural fermenting wine as the starter and addition of active dry yeast on
winemaking and wine quality. It showed that inoculating the natural fermenting wine can start the fermentation

7



quicker than others the fermentation cycle is shortened. All the wine obtained from different yeasts have no
differences significantly. So  natural fermentation is very possible to be conducted in dry red wine making.

Keywords natura yeast, dry red wine, fermentation
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1.2.1
@ 10 50 24 48
(2PVPP PVPP 5 10
©) 24 20 24
48
1.2.2
500ml —_— S 15 — -
24  750ml 500m 2
( )
520nm (  700nm) (  765nm)
[5] Duncan's (0.01
0.05 )
2
(mg LY (mg LY PVPP(mg L™
0 0 0 0
1 60 300 100
2 60 300 200
3 60 500 100
4 60 500 200
5 80 300 100
6 80 300 200
7 80 500 100
8 80 500 200
9 100 300 100
10 100 300 200
11 100 500 100
12 100 500 200
2
21
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(2)PVPP
€)
[56 7 89 10 11]
80mg- L™
+500mg- L™ +100mg- L™'PVPP
(4

1. 1995
2. 1990
3. 1993
4. 1992
5. 1996
6. 2004 1 64 65
7. 2003 6 48 50
8. 2004 2 58 59
9. 1999 2 61 62
10. e 2003 1 47 50
11. 2000 2 100 102

Effect of Different M ethods of Clarification on
Quality of Dry Red Wine

L1 Guirong" and Chang We?
!Department of Horticulture, Henan Insititute of Science and Technology, Henan Xinxiang, 453003China;

2 school of hiotechnology of southern yangtze university,Jiangsu Wuxi, 214036 China

Abstract Comparative experiments on effect of Dry Red Wine clarification were made by using different
methods of clarification.The results showed that the application of different methods of clarification could gain
different effects.The transparency of the wine could be improved and the colors became more vivid after
clarification.

Key words Dryredwine Gluing Clarification Polyphenol index
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1.1

30hl/ha

066600

Lafase HE Grand Cru “ New formulation”

2003 9-12 SARCO
Merlot

2003 9 29

Lafase HE Grand Cru ( )

Chateux Gudichaud

Lafase HE Grand Cru ()

[1

Chateux Gudichaud

35

competition product
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2.2

221
1 1
2.78% 2.58%,
L2>C1>C3>C2>L1
5.8 81.5% Lafase HE Grand Cru
C1 L2 L2 L1 Lafase HE
Grand Cru
1
(%) Po(%0) P1(%) P(%) P3(%0) (%)
L1 51.1 11.8 9.7 1.7 34 1.7
L2 56.9 8.1 114 17 34 815
Cl 55.3 7.1 10.8 3.7 1.8 78.7
Cc2 52.9 9.4 10.2 3.4 2.8 78.7
C3 535 9 9.8 34 15 77.2
53.94 9.08 10.38 2.78 2.58 78.76
Lafase HE Grand Cru
222
5,6
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C3 L1 Ci1
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2.3
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acidity
balance mouthfeel
length astringency
bitterness
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length astringency
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4 C2 2

5 C3
L1 L2 Lafase HE Grand Cru
3
Lafase HE Grand Cru new formulation
5.8
1 2000
2 2000
3 1992
4. : . 1998.
5 : : 2002 6 6~9
6. Y.Z.Gunataet a. The Aroma of Grapes. Extraction and Determination of Freeand  Glycosidically Bound

Fractions of Some Grape Aroma Compounds. J. Chromatogr.. 1985, 33 :83~90
Effect of Different Pectic Enzyme on Red Winein Winemaking

Yan bin and Chen xiaojie
(HuaxiaWinery Co..Ltd, Changli, Hebei 066600 China)

Abstract The experiment is made in research center on winemaking technology Bordeaux French.
Material is made from the merlot grape in Chateux Gudichaud vineyard. Adopting the same variety and
winemaking technology, effect of different pectic enzyme on red wine is analyzed from many aspects in order to
select the best pectic enzyme which is used in winemaking. As a result, effect of different pectic enzyme on the
quality of wine is different. When Lafase HE Grand Cru among pectic enzyme is emplying in winemaking, ratio
of must is higher 5.8% than the average, at the same time, complexity and balance of wine in sensory quality is
good than the others.

Keywords Pecticenzyme, TPI, Anthocyans, Sensory quality
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2000
2000
2002
1998

The Effect of (NH,),S0O, and (NH,),HPO,on Wine's
Total Acid Contentsand Mouthfed

Yang Xinyuan®, Li Hua', Teng Huanyu? and Hao Dongshu?
(*College of Enology, Northwestern A& F University, Yangling Shaanxi, 712100 China;
2Vinisuntime Co.Ltd ., Manasi Xinjiang 832200 China)

Abstract (NH,4).SOand (NH,4),HPO, are the nutrition of yeast which were used during the wine's alcohal

fermentation. We study the effect of this two chemicals ON wine's total acid , pH and mouthfed!.
Key words Wine, Nutrition of yeast, Effect to wine
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M anaging micro-oxygenation and other
maturation techniqueson a large scale:
finetuning, away from therecipe.

The example of Caves de Rauzan — Bordeaux wines.

Jmmy BETEAU

OENODEV France

Abstract The technique of micro-oxygenation originated 12 years ago in a small vineyard in
South West France. At first experimental, it developed worldwide after the system became reliable in
1993. Today, if some wineries are till on the learning curve, others have completely integrated the
technique into their winemaking process. The Caves de Rauzan, which is the biggest coop in Bordeaux,
about 2 million cases, is one of them. After 6 years of experience, the micro-oxygenation is now applied
properly to most of their wines, from the lower end of the range to the best wines aged in barrels.
Tasting more frequently required special focus and training from the crew. Experience collection and
organization needed a new tracking software. DO and turbidity monitoring became systematic.
Understanding better the possibilities and the limits of sophisticated wine ageing highlighted the
strengths and weaknesses of the grapes. As a result, the improvements in the vineyard have been
accelerated and some cutting edge maturity assessment methods have been implemented.

Things have come a long way since the first two experimental tanks, when the dose of O, was the only
issue. Today, thisisjust atiny piece of a big puzzle where the questions are style definition, longevity
management, wine quality repartition...
Being less passive and more proactive involved a huge time investment, but in the past two years, the
winery sold the whole production earlier and with an average price of about 150€ per “tonneau” (1
tonneau = 900 |) more than its competitors on the bulk market.
And so much more remains to come...

Key words Managing micro-oxygenation, Maturation technique, Bordeaux wines

1 Introduction
In the early 90's, in order to mimic the effect of ageing in old barrels, the technique of micro-oxygenation was

developed in Madiran, a south western French appellation. The technique consists of bubbling continuously small
amounts of oxygen in the wine, ower than the rate of consumption so that there is no accumulation of dissolved
oxygen. An apparatus capable of achieving this has been created (DUCOURNAU and LAPLACE 1993) and
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described (MOUTOUNET et a. 1995).

Since, the technique has been commercially spread throughout the winegrowing world and is now systematically
used in some winery's whole winemaking process.

A few purposes for that technique have been proposed, such as sulphides and herbaceousness mitigation. However,
micro-oxygenation is mainly used as away of structuring and stabilizing red wines (LEMAIRE 1995)

Besides the effect on colour which has been described (ATANASOVA 2002), those reactions also affect the fina
molecular weight of the phenolic compounds in the wine and therefore certainly change the colloidal chemistry as
well as the sensory.

When large amounts of monomeric phenolics (anthocyanins, catechins) are present, tannin reactions lead to low
molecular weight species. For instance, acetaldehyde induced polymerisation stops when both ends are occupied
by anthocyanins (CHEYNIER & a 2000).

It seems therefore obvious that the initial balance of the wine (in particular procyanidins / anthocyanidins) affects
dramatically the type and proportion of products formed.

Keeping this in mind, it appears that applying the technique in a winery requires more than just putting a diffuser
and setting a dose of oxygen delivery. It will involve raw materia quality assessment, possible blending, final
product definition and proper monitoring.

Thisis all time consuming and requires certain skills.

The bigger the plant, the more challenging it becomes. In fact, in most cases wine ageing in big tanks is closer to
storage than it is to maturation or raising (actua trandation for the French term ‘ devage’).

After having listed some of the specific challenges a big winery may face when maturing its wines, the case study
of the Caves de Rauzan (2 millions cases) will be presented.

2 Largewinery challengesin aging wine

2.1 Bigtanks
In large wineries, besides the number of tanks, the first noticeable thing is usualy their size. Anything from 50 000
L to 1 300 000 L can be considered as a big tank in terms of wine maturation.
The problems encountered are :
Heterogeneity in temperature (gradient between top and bottom)
Heterogeneity in turbidity
Difficult settling due to height and convection streams.
Pressure on the lees due to height which results in high tendency to sulphides.
Difficulty in applying certain extraction and maceration methods (punching down, rack and return..)
Requires specific equipment (extraction, oxygenation, lees stirring devices, representative sampling
method ..)
Neutral material requiring, in some cases, oak addition by barrel aternatives, it is however, difficult to
incorporate the whole range of toasted oak (from untoasted to heavy toast) at the right moments.
2.2 Complex organization
In asmall family owned winery, the same person often acts as vine grower, wine maker, marketer, salesman and
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decisionmaker. Although it may appear impossible for the same person to have all the necessary skills, it gives the
business an extraordinary coherence. The information is centralized and constantly available and the connections
between the different jobs permanent.

In big wineries, we are more likely to find different teams working together. Each team has its own priorities and
constraints and doesn’'t necessarily understand the constraints of others. Communication and management is the
key to success, just like in any other business. However, the inherent complexity of the wine as a product makes
it more critical.

Indeed, wineis aliving product constantly changing and strongly dependant on its unique raw materials which are
the grapes and maybe the oak.

In addition, it is a product which is extremely difficult to define precisely with rational figures : the anaysis are
insufficient and the tasting reports are based on cultural references which are never universal.

Therefore, communication between the different teams becomes simply impossible if no common referential is
built.

In addition to this, the quantity of information and experience on which traditional winemaking usually relies
becomes enormous in large wineries where details are extremely difficult to record in a way they can be retrieved
smartly.But making wine is all about details.

In particular, micro-oxygenation is a technique which is based amost exclusively on empirica observations. This
is due to the extreme complexity of the reactions which occur when applying it. Despite a great deal of research
carried out on phenol chemistry, it may take years before there's a complete understanding of the effects and the
ways to perfectly control them.

Nevertheless, the empirical models developed over 12 years of experience along with a strong commitment to high
attention allows the technique to be used successfully and safely in large wine companies.

The Cave de Rauzan in particular is one of them.

3 Example of La cave de Rauzan

La cave de Rauzan is the biggest coop of the Bordeaux area producing about 2 million cases ayear for 30 million
liters of storage capacity.
3.1 History of acceptance
An extension of the Chambre d Agriculture is located in the facility and conducts experiments such as
micro-vinifications.
Harvest 1996
In 1996, in order to experiment the rather new technique of
micro-oxygenation, the Chambre d’ Agriculture purchased 6
units and treated 6 tanks of 60,000 liters each with their
controls.

Rauzan Cdllars
It produces white Entredeux-Mers, Bordeaux blanc,
Bordeaux and Bordeaux Supérieur.

96



Managing micro-oxygenation and other maturation techniques on a large scale : fine tuning, away from the recipe

The dominant red variety is Merlot, along with Cabernet Franc and Cabernet Sauvignon.
The trids were tasted once a month by a pand of winemakers. However, the lack of calibration made the results
unclear.
Only 2 years later, when tasting again, by chance, the remaining samples, he was surprised by the amount of fresh
fruit aromas remaining in the treated samples as well as an increased fullness, compared to the controls.
1998 — 2002, the winery bought atotal of 165 units.
For maturity assessment and quality control, two Infra Red Fourier Tranformation IRFT analysers (FOSS) were
purchased.
Harvest 2004, Micro-oxygenation is applied to white wines production, together with lees stirring.
32 Goals
Theinitial goals were:
Decreasing the herbaceous characters
Stahilizing colour and fruit
Obtaining fuller mouthfeel
But above al, conferring better longevity on the weak wines was the major issue.
The Figure 1 shows a Principal composant analysis of tasting results on finished wines of Lugon (identified by LG)
and Rauzan (identified by RZ). The two styles of these two wineries are clearly visible.

The arrows show the changes hoped for by the board of directors.
Having this clearly defined helps a lot when the time comes to deciding which technique should be used and how.

Arom. Inféns. Dry tannins

LG6 RZ14

04T mLG5E LG3
R716 RZ6

h

LUGON wines

Color intemsity
Tannic structure

Rz42
Longevity! Mouthweight

Vertical AxisF 2

RAUZAN wines

=-U. 0
Horizontal AxisF 1

Figurel PCA of tastingresults: differencein style between Lugon and Rauzan.

3.3 Strategy of production
Rauzan sells most of its wines on the bulk market to wine merchants. The dates of sae and delivery depend a lot
on the evolution of the market as well and the prices change significantly.
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It is crucial to have the right wine available at the right time. The decision to sell or not should be made using
drategic parameters and not imposed by losses of quality of the wines in tanks or in bottles. The decision maker
can take the risk of waiting for better market conditions only if they don’t double the risk by losing quality.
In order to illustrate this, the wines produced can be sorted into 3 quality levels:

Premium : aged in barrels, sold in bottle, ability to age in bottle

Medium : fruity, balanced with a medium concentration

Wesak wines. lack of colour, lack of balance, drying tannins, green characters.
The lower end of the range is becoming more and more difficult to sell. In the past it used to be sold easly if the
price was low enough. Nowadays, it is becoming difficult to find a market whatever the price.
Improving the vineyard management and harvesting at the right time are certainly the most effective ways of
improving the situation and decreasing the volume of problematic wines.
However, it isalong term process which requires the full support of the growers.
Micro-oxygenation was considered as an aternative for short term improvement.
Figure 2 shows schematically the effects expected by using the technique on existing wines.

Quality
level

Structuration

Micro-
oxygenation

—_

Vegetal
mitigation

Drying

»
»

4 months 12 months

Figure2 expected evolution of the range of wines treated with micro-oxygenation without prere-organisation.

In this case, the premium wines (balanced and concentrated) would entirely benefit from the technique, obtaining
more tannic structure and fullness. The medium wine may gain some fruit and weight but would lack some
concentration in order to be substantially improved.

Most of the lesser ones would be too unbalanced or dry to even be able to be treated without drying out, thus
gaining some dry vegetad aromas such as hay. Only a small portion may benefit of some herbaceousness
mitigation, revealing some fresh fruit.
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In any case, no significant improvement can be obtained that way in terms of longevity.
The situation after 12 months may even be worse for the lesser wines that it would have been without treatment.

Quality
level

Smart
blending

Structuration

Wine
maturation

—

1 month 12 months

Figure3 showsthe evolution of the range of winestreated with micr o-oxygenation after

re-organisation by early strategic blending.

Blending some small portions of concentrated wines with lower quality wines doesn’t make them good but, if
done properly, can improve their balance enough to be able to take benefit from the maturation techniques such as

oak additions (barrel ageing in the case of Rauzan), oxygenation, lees management ...

This type of blending is somewhat different from the usua final blending, well known by winemakers and wine
consultants.

There's no need to find the perfect blend in term of aromas, acidity, fullness... but just enough of the
characteristics required for the techniques which are about to be used.
In the case of micro-oxygenation, the following criteria are necessary:

Ratio between tannins and anthocyanins of ¥ or more. The more free anthocyanins the better.

As little as possible of dry vegetal, degraded fruit and dry tannins in the blend.
3.4 Equipment & procedures
The 165 units used in Rauzan are spread out in 5 different cellars. All doses and treated wine volumes are entered
through the PC which keeps track of the history of treatment and links it to the genera production tracking
software.
As explained earlier, being able to build experience by linking together analysis, tasting results and treatment data
is the key to success.
Rauzan uses standard OENODEV equipment based on separate interchangeable dosing units (one per tank) in
boxes of 20. All tanks are equipped with one low pressure pipeline. One standard diffuser is used per treated tank.
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Micro-oxygenation dosing units (60)

The winery purchased an oxygen meter (WTW Oxy 330) as well as a turbidity meter.

It has a centrifuge and two lees tanks so that the red wines can be racked of the lees. This helps avoid interference
between the consumption of O, by the lees and by the phenals. The lees kept separate and properly treated can be

reincorporated later on for macro-molecules release and an increase of viscosity.

35 Monitoring

Although maybe not quite so important as the initial strategic and technical decisions, monitoring is of course a

key element as each wine is dightly different from the others and the reactions cannot be entirely predicted.

3.5.1 Analysisfor monitoring
Dissolved oxygen (DO)
Turbidity
Free SO, (when applicable)
Malo-lactic fermentation (paper chromatography)

More analysis in routine should be coming soon through the IRFT equipment.

The figure 4 is an example of one tank treated with micro-oxygenation pre SO, addition.
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The chart shows, besides a usual decrease of turbidity, a DO remaining very low despite some significant doses of
oxygenation (40 to 70 ml/l/mo during the first 10 days after alcohaolic fermentation completion). The peak of DO
corresponds to the post malo-lactic aerated racking, the micro-oxygenation being turned off.

The figure 5 shows that the conditions of micro-oxygenation were well respected in the 70 tanks represented here,
since no high DO is found while oxygenation is applied.

D.O./ Oxygen flow rate for all 570 measures 2001

9,00
8,00
7,00
6,00
5,00
4,00
3,00
2,00
1,00
0,00 @ 0 o o

0 20 40 60 80 100 120

Dose (ml/l/mo)

D.O. (mg/l)

-»
-

352 Steeringtasting
Figure 5 : D.O. monitoring for 70 tanks oxygenated (First month after harvest)
As explained in the introduction, tasting is necessary along with DO measurement to drive micro-oxygenation, to
adjust the dose and decide when to stop.
The method being used, athough not yet completely functiond, is:
2 to 3 tasters, proper training
4 to 6 straight forward descriptors
Tasting in the winery is OK
Using scannable tasting sheets (one per wine and per 30 days)
Prior to SO, addition, the descriptors typicaly used are : fruit intensity, vegetal intensity, aldehyde, weight
(viscosity, fullness), tannic intensity, type of tannins

TIT

LLLELE L R L LR TR EEN TR TIITT

example of steering tasting sheet.
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3.5.3 Evaluation and Decision tasting
The group of La Cave de Rauzan developed its own expert panel including winemakers from both wineries, sales
and marketing personnel and the director.
Frequent tastings take place from January through August with several purposes :
Defining the goals
Early and late blendings
Result evaluation
Competition evaluationSome of the elements of the method being used are :
5to 10 tasters
Proper training
10 to 25 descriptors
Tasting room
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Real time feed back
descriptive tasting sheet

3.6 General organisation
Tasting becomes more and more the centre of the organisation in the group. Having al major functions, from
winemaking to sales and marketing, in the same expert panel is very chalenging but appears to be very effective.
Indeed the communication around technical facts is eased significantly and therefore more general communication
isimproved.
The main expert panel involves people from management, salesmen, winemakers and assistant winemakers. The
consultant helped to put thisin place and animates it on aregular basis so that it doesn’t die. As a matter of fact, it
requires continuous impulsion to keep going, the activities of all judges having te tendency to pass over the
functions of the panedl.
All judges are calibrating and training due to their participation to the panels. On the other hand, the panel benefits
from the experience and the information of al the judges.
Not all technical or commercia decisions can be made by the panel, so each team organises its own tasting for its
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own purposes but when the time comes for consolidation, a common language can be used.

From the micro-oxygenation point of view, the general blending decisions as well as the intermediate results
evaluation are made by the main pandl. The day to day monitoring is conducted by informal panels including the
winemakers so that, again, a common language can be used.

Training judges
—>

Providing judges

General organisation around tasting

Decisions
Ce——
Structured information

Director

Winemakers

Monitoring
panel

Expert panel

Cdlar crew

Sdes&
marketing

The process is certainly still in progress but has already borne its fruit. For instance, micro-oxygenation is now
perfectly integrated in the winemaking scheme and is used as well as one could expect in the conditions of a coop.
Consequently, the two last vintages have been sold at an average price of 15€/HI more than the market price and
earlier than most of the competitors.

The remaining challenges are, of course, in the vineyard, in harvesting at the right time and in selecting precisely
the lots of wine for the different quality levels.
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Oxidation of Catechin in Smulation System

Zhang Yinglu, Hao Huiying, Xu Yan and Zhao Guang’ ao
(Schoal of Biotechnology, Southern Yangtze University, Wuxi, Jiangsu, 214036 China)

Abstract The relation between polyphenol and browning was discussed. Using the oxidation simulation
system, designing different concentration, pH, temperature, ethanol and SO, to study the oxidation mechanism of
catechin and browning.

Keyword Catechin, Wine, browning, oxidation
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HPLC

HPLC

1 12
¢ 712100
2 712100)
HPLC HPLC
HPLC 6
HPLC HPLC
HPLC
1
1
Dp 3-O-Glu 3-0-
Cy 3-O-Glu 3-0-
Pt 3-O-Glu 3- 3-0-
Pn 3-O-Glu 3-0-
Mv 3-O-Glu 3-0-
Dp 3-O-(6-O-Acet)-Glu 3-0-(6-O- )
Cy 3-O-(6-O-Acet)-Glu 3-0-(6-O- )
Pt 3-O-(6-O-Acet)-Glu 3- 3-0-(6-O- )
Pn 3-O-(6-O-Acet)-Glu 3-0-(6-0- )
Mv 3-O-(6-O-Acet)-Glu 3-0-(6-O- )
Dp 3-O-(6-O-p-Coum)-Glu 3-0-(6-O- )
Cy 3-0-(6-O-p-Coum)-Glu 3-0-(6-O- )
Pt 3-O-(6-O-p-Coum)-Glu 3- 3-0-(6-O- )
Pn 3-O-(6-O-p-Coum)-Glu 3-0-(6-0- )
Mv 3-O-(6-O-p-Coum)-Glu 3-0-(6-O- )
Dp:Déelphinidin Cy:Cyanidin Pt:Petunidin Pn:Peonidin Mv:Malvidin
Glu: Glucoside Acet: Acetyl Coum: Coumaryl
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HPLC g DAD
2
HPLC
[3/4,5]
1
-20
[2,5-10]
[5,10]
[2,6-12]
[2,4-15]
[5,8-9,11,15] 35
[8,11-12.15] 5~15min  1200x g~15000% g [69-1012] HPLC 045um
2
Eugenio 1998 1%12 N
12N 1%
BakkerJ. TimberlakeC.F. 1985  Touriga Naciond Vitis
vinifera Mv 3-O-(6-O-p-Coum)-Glu
26% 33% Pn 30-Glu % 1
2
viv

20 — 10mi/12 Bakker J.,1985
-20 /12NHCI 99/1 — — GaoY.,1995

— I — — 4 Ryan J. M.,2003
-20 / 97/3 4mL. ¢t — Cantos E.,2002
-30 I 50/1.5/48.5 — =-35 MazzaG.,1999
-23 80% — — — Baldi A.,1995
-20 / 95/5 — — Esteban M. A,2001

— / 66/34 1mL- gt -20 Kennedy J. A.,2002

— / 99/1 — — Koki Y.,2001
-35 / 99.8/0.2 — -5 N,  Spayd SE.,2002

— / 99/1 — — Hong V.,1990

— / 98/2 imL- gt — Koki Y.,1999
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3 4 5um (1161
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6 (] Esteban M. A. 2001
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pH
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HPLC 20~40 pH
pH1O 2.5 (13.7.9-10.17-26] 520nm
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3 0.01% GaoY. Cahoon G.A.1995

Amax(nm) Euv,max/Evis,max Easof Evis,max AlCl3
DP 3-O-Glu 278,542 50% 18%
Cy 3-OGlu 282,530 60% 24%
Pn 3-O-Glu 280,528 60% 24%

Jennifer B. 2002
(1358 pp3-0-Glu Cy30-Gu Pt30-Glu Pn30-Glu Mv30O-Glu Dp30-(6-O- Acet
)-Glu Cy 3-O-(6-O-Acet)-Glu Pt 3-O-(6-O-Acet)-Glu Pn 3-O-(6-O-Acet)-Glu Mv 3-O-(6-O-Acet)-Glu Cy
3-0-(6-O-p-Coum)-Glu Pt 30-(6-O-p-Coum)-Glu  Pn 3-O-(6-O-p-Coum)-Glu  Mv 3-O-(6-O-p-Coum)-Glu
Dp 3-O-(6-O-p-Coum)-Glu Pn 3-O-(6-O-Acet)-Glu Mv
3-0-(6-O-Acet)-Glut"
LC-MS NMR [2,6-7,20-21,33]
3.2 HPLC
pH 520nm

[4,6-7,9-11,14,16,25,29-30,32]

DdlasC. 1994 EugenioR. 1998 MazaG. 1999 EstebanM.A 2001 MorataA. 2003

RyanJM. 2003 MonagasM. 2003  DalasC 2003 Mv 3-0-Glu
Mv 3-O-Glu Chloride 3-0- [48-0,16.19.25.30.2]
Bakker J. Timberlake C. F. 1985 7 7
7 Dp 30-Gu Cy 30-Glu Pt 30-Glu Pn 3-O-Glu Mv 30-Glu Mv 30-
6-O-Acet -Glu Mv 30O- 6-O-p-Coum -Glu” Jeniffer B. 2002 9
Pn 3-0-
6-O-Acet -Glu Pn30- 6-O-p-Coum -Glu®
DalasC. Laureano O. 1994 Mv 3-O-Glu Chloride 3-0-
25~500mg- L™ [=0] Esteban M. A. 2001
10~350 mg- L™ ® 3uzY. HowadL.R 2003 Dp30-Glu Cy30-Glu
Pt 30-Glu Pn 30-Gu Mv 3-O-Glu Mv
3-0-Gu ™ Guidoni S. 2002
[14]
mg- kg' mg- g”
mg/L1468925290%] ghauq S E. 2002 Mv 3-O-Glu Hg/ent
[10]
3.3 HPLC
Garcia-Beneytez E. 2002 Mv 3-O-Glu HPLC

1.96~355% 0.00~1.72%* EgebanM.A. 2001
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Mateus N. 2001
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001mg L* HPLC
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4.1 HPLC
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Mv
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Advancein Resear ch of Anthocyanin Analysis
in Grapeand Wineby HPLC

Han Fuliang" and Wang Hua
(* College of Enology, Northwest A & F University, Yangling, Shaanxi, 712100 China;
2 College of Food Science and Engineering, Northwest A & F University, Yangling, Shaanxi, 712100 China)

Abstract  Anthocyanin plays an important role in the grape and wine. With the development of
chromatography, high-performance liquid chromatography(HPLC) has become a strong tool to analyze the
anthocyanin. Six aspects were elaborated in this paper, including the extraction of grape anthocyanin, the
chromatographic condition of anthocyanin separation by HPLC, the qualitative analysis of anthocyanin, the
quantitative analysis, reliability of the method and the problems existed in HPLC analysis. In addition, the
application of HPLC fingerprint of anthocyanin have aso been prospected.

Key words Grape, Wine, Anthocyanin, HPLC, Advance
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0mL- L* 0.85 mg- L* Oxy-B
40ml- L™, 2.8mg- L™ Oxy-C
40ml- L' CcK1 1 10L CK2 2 300 L
Treats Arrangement of experiments
Oxy-A 0L , 10mL. LY
Oxy-B 0L , 40mL- LY
Oxy-C 0L , 40ml- LY
CK1 10L
CK2
Oxy-A B C —_—
120d 0d 120d 150d
1.2.2
SO, SO; pH
4]
(58] 045um 1mm
420nm 520nm  620nm Asz20nm  Aszonm  As20nm
(5] A420nm A520nm
2
2.1
0d 60d 150d 2
2
0d 60d 150d
Oxy-A 11.9 32 26.4 12.00 33 25.65 12.0 3.4 24.25
Oxy-B 119 32 26.4 11.90 33 25.80 11.97 34 24.57
Oxy-C 119 32 26.4 11.83 33 25.73 11.93 34 24.5
CK1 119 32 26.4 11.83 32 25.53 12.0 34 24.67
CK2 119 32 26.4 11.85 33 25.65 12.0 34 24.85
NS NS NS NS NS NS NS NS NS
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2.2

3
3
od 60d 150d

Oxy-A 6.7 0.18 6.35a 0.195a 6.20a 0.205b

Oxy-B 6.7 0.18 6.43a 0.198 a 6.21a 0.20 b

Oxy-C 6.7 0.18 6.43a 0.18 a 6.20a 0.207b

CK1 6.7 0.18 6.40a 0.18 a 6.21a 020 b

CK2 6.7 0.18 6.50a 0.195a 6.23a 0.245a

* ab c a 0.05 SSR
3 60d Oxy-A Oxy-B, Oxy-C CK1 CK2
150 d Oxy-A Oxy-B, Oxy-C
CK1 CK2 CK2
Oxy-A Oxy-B, Oxy-C CK1 CK2
CK2
2.3
Peynaud 1993 U
1
420nm S 1A
A420nm 150d Oxy-B
Oxy-A Oxy-C CK1 CK2
520 nm 1B
Oxy-B Oxy-C CK1 CK2 Oxy-A CK1
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620 nm 1C

Oxy-B 420nm
13%
420nm 520 nm 620 nm
1D Oxy-B Oxy-C
CK1 Oxy-A CK1 CK2
Castellari M. )
B oxy-A ™ oxy-B Hoxy-¢ ek ™ k2
0.3 0.5
0.25 A 0.4 B
0.2 0.3 U
0.15 [ B
0.2 H
0.1 ] |
0.05 H o1
n LU n U
od 60d 150d 0d A0d 150d
0.10 8.5
C 8.0—D
0.08 75
0.06 7.0
6.5
0.04
6.0
0.02 5.5
5.0
0
od 60d 150d od 60d 150d
“ABC 420nm 520nm  620nm D
1
2.4
2 520nm
420 nm
4 60d Oxy-A Oxy-B, Oxy-C CK1
CK2 150d Oxy-A Oxy-B  Oxy-C CK1 CK2

420 nm
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od 60d 150d

Oxy-A 0.615a 0.607 a 0.638a

Oxy-B 0.614a 0597 a 0.648a

Oxy-C 0.618a 0.605a 0.634a

CK1 0.614a 0.569 b 0.618b
CK2 0.617a 0.580 ab 0.616 b
3
Caellai M. U 6 420 nm
520 nm
150d 420 nm
520 nm 420 nm AtanasovaV.  R.Gayon [10.11]
Oxy-B Oxy-A C CK1
CK2
Castellari M.

150d
1 Miller C. Y oung wines thrive on a breath of bresh air.Wine Industry J., 2001,16(1): 73 75
2 2002, 5 54 55
3. 2003 30 4 44 46
4. 1999
5 1995
6 1991
7 1992
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Effect of Micro-oxygenation on Quality of Wine

Li hua', KangWenhuai’, Yan Shengjie’ and Yang Xuefeng”

(*College of Enology, Northwest A& F University, Yangling Shaanxi, 712100 China
2 HuaxiaWinery Co.Ltd Changli, Hebei, 066600 China)

Abstract Application of micro-oxygenation technique may improve the environment of wine during aging,
being advantageous to maturation of wine under control of oxidation, and modifding the quality of wine. The
paper research the effect of micro-oxygenation on alcohol, sugar, extract, total acid, volatile acid, color density and
color hue of wine. As the result, appropriate micro-oxygenation treatment have no significant effect on acohol,
sugar, extract and total acid, and have not increased volatile acid of wine. At the same time, the color density and
absorbance at 420nm was increased, and the color of wine was more stable.

Keywords Micro-oxygenation technique, Dryredwine, Aging, Color density
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1995 3(6) 64 69
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2002 33 2 48 49
1999 1 13 17

Treatment method selection of winery waste water

Lai Jiangwen, Li Jiagui, Zhang Yulin and Li Yan

(College of Enology, Northwest A&F University, Yangling Shaanxi, 712100 China)

Abstract Based on research of food waste water biological treatment method, aiming at the characteristics
of winery waste water, we discussed the techniques of winery waste water treatment and confirmed that

anaerobi-aerobic biological treatment is a current commendable and main treatment method.

Key words Waste water, Wine, Biological treatment, Anaerobic treatment, Aerobic treatment
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Volume Expansion of Rate in the Dried Wine Fer mentation Process of

Parameter Rresearch

Gao Chang, Gao Shuxian, Zhang Yanfang and Wei Dongmel
(College of Enology Northwest A& F University, Yangling Shaanxi, 712100 China)

Abssract The article introduces to monitor the grape wine that fuck the present condition ferments the
process parameter, analyzing to cause the grape wine that fuck the reason ferment the physical volume inflation,
definition physical volume rate of expansion, the meaning of the study measurement physical volume rate of
expansion ferments and affects the physical volume rate of expansion factor for the function that monitors.

Key words Dryredwine Fermentation Wolume rate of expansion parameter
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Thelatest innovation from the inventor of the
pneumatic pressing process

Andreas Fuchs

Willmes Anlagentechnik GmbH, D 68623 Lampertheim, Germany

Abstract Between the grape production and the wine making the grape processing is a
determining step for wine quality and type. Here the right working methods are very important to
produce out of good grapes market conform and pleasant quality wines. The patented pressing
principle of Willmes was enlarged to al the products of the Company. The offer is still the very well
known Merlin range form 1,200 to 8,000 litres tank capacity and the new generation of the hermetically
closed tank press Sigma from 2,000 to 34,000 litres drum Volume.

Especialy the new generation offers some very decisive advantages in comparison to the classic tank
press. The advantages refer the working style, the performance but aso the quality of the juice and the
possibilities of wine making. The wine quality can be improved long-term and lasting with the right
application of this technology. The aim has to be to bring the optimised wine quality into the market,
especially when the markets are getting more and more transparent.

The article shows the principle of the press and the connected advantages. We show also afew results of
comparing tests of the last years which show the superiority of the new system and the superiority of the
new gentle processing of the grapes and the result for the wine quality. Most important parameters are
the solid content of the must and also the phenols. These contents are very determining for the following
steps and for the wine quality and so have to be kept in mind during grape processing where they
originate.

Key words  pneumatic pressing process

1 Description of the press

The SIGMA was developed during the years 1999 and 2000. It combines the positive characteristics of vertical
juice extraction with those of the conventional tank press. The result is this new, unique, world wide patented
grape press.

The development of the new series of presses was based of the PP press system and combined with the advantages
of the tank press. So emerged a press with all the advantages of the central drainage combined with a hermetically
closed tank press. The predecessor Willmes PP is working a few hundred times worldwide with great success.

The outstanding characteristics of this new system for the fast pressing of dry grapes include minimal pressure
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requirement, short crumble time and utterly phenomenal levels of juice outpuit.

- Mash PRESS COMPONENTS

The newest sophisticated pressing system is a pneumatic membrane press, which is hermetically closed. Therefore
it gives the wine maker all the possibilities he needs to produce the different wines that the market demands.
Compared with the classic style tank press the system is different. The drum has one or two big diaphragms, which
cover amost the complete drum. So there are no slots nor juice drains at one side of the drum. To get the juice out
of the mash, in the centre of the drum there are vertical juice channels. They divide the whole drum in small parts.
So on the top side of the drum the drum is closed, only at the bottom the drum is opened and the juice can flow out
by the channels. Outside the juice flows into a tube, which is closed by a butterfly valve. The butterfly opens when
the machine is in pressing position, so the juice can flow into the juice tray. In any other position the vave is
closed.

- Mash FILLING

- Membrane

Air
- Rotating
- Pomace

While filling by the door, thereis on every filling height a new hole surface. The juice can flow out from the

136



beginning of the filling, because the drains start at the bottom of the press. So the filling amount is much higher
than in an old style tank press.

- Mash PRESSING

I Membrane

Air

I Rotating
I romace

While pressing, the diaphragm is pressing the juice from the outside towards the centre, where the juice channels
are standing. So the way for the juice inside the mash is much shorter, only half way compared to old style tank
presses. This has the advantage that the mash is not blocking so much, therefore the pressing cycle does not need
as much time and not so much pressure. After the pressure phase the membrane is pulled back by vacuum. In this
phase the mash cake begins to brake, because it is standing in the centre, so without the membrane pressure it falls
down. For crumbling there are only very few rotations necessary. In normal program structures 1 to 3 rotations
in-between the pressing cycles are sufficient, because the vertical channels help to break to cake. With this system
the number of rotations needed in a complete pressing cycle are very few, less than half of a standard machine.
Thus the lees and solids in the juice are much less, and the structure of these lees is different. The parts are bigger
because there are less shear forces, which destroy the solids while rotations. So these lees can be separated from
the must much easier. The same reasons make the phenol structure different, there are much less phenols in the
wine.

The cleaning of the machine is another big advantage. Inside the drum there is a lot of membrane material, which
is very easy to clean. For a perfect hygienic cleaning the drains can be dismounted very easily within 2 minutes
without any screw. To wash the machine with water or detergent water no other work than filling the machine and
closing the valve on the remote control is needed. So after the machine is closed and filled the drum can rotate and
with very little water the inside of the drum can be washed.

The newest innovation are the Flexidrains, which are standard in the machines bigger than 10.000 litres of volume.
The material, which consists of foodstuff consistent plastic has a very high dgjuicing surface. By the flexible
surface, the grapes are shacked off by rotations of the drum. So the surface will not block at any time of the
pressing. This surface is about 30% bigger than any stainless steel screen can be. The drain has through the whole
length the same diameter. The length is the same as the diameter of the drum.
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CLEANING

The drains can be cleaned from both sides. The channel is made of blue material, so every dirt is visible. While
cleaning the machine with a water hose, to help cleaning the drains from the inside there are doors at the drum,
which can be opened very easily. These doors have a diameter of about 30 cm which gives enough space for the
work. Easy and hygienic cleaning while harvesting without taking out the drains. Simple water rinsing is
sufficient.

The material is very light, so the biggest channels in the Sigma 34 weigh about 5 kg. This makes the dismounting
of the Flexidrains extremely easy. Inside the Flexidrain there is a spiral support element, which is made of
stainless steel and avoids the collapsing of the Flexidrain while pressing. This is to make sure that the juice, once

reached the drain, can flow out quickly without any other obstacle.

Hexible drain

-on top flat
(swelling)

-on bottom round
(swelling)

spiral support e ement
(supports  only against
collapse of the flexible
drain)

- ontop free (not put in)

- on bottom movable (put
in)

Scheme of the Flexidrains in the drum
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2 Comparison of pressing systems

2.1 Tank pressand half dotted drum

door

door for filling
/ juiceoutlet surface /

Juice channals -
x
press membrane
press membrane

At the classic tank press, aso at the half sotted machine, while the machine is in filling position the juice drains
and the juice outlets are on the side of the drum. The membrane is between the door and the first juice drain.

mash

mash
yz i juice can't come out ‘y : juice can not come out

juice outet juiceoutlet

If the press is filled by the door, the juice can only come out by the drains, which are on the side of the drum. So
the juice outlet is very little, because the juice, which can not flow down is collected on the floor of the drum,

where the membrane is!

juiceoutlet &
juiceoutlet

y juice can not flow out

juice can not flow out
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To fill the press completely, after the first filling the door must be door
closed and the drum has to rotate to make sure that the mach is ™
mixed. The juice which was collected, has to cross the complete

mash to reach the juice outlet. The juice outlet through the sided

centrd drain

located juice drains is very little.

2.2 Central dejuicing
The system of the central dejuicing, with the verticd juice drainsis
the basics of an optimised juice outlet. The central drains are in the e
middle of the drum and the pressure is made by two membranes
membrane

from both sides. juice channel

high juice outlet
U whilefilling

At the filling a very high juice outlet is granted, because the juice drains ae in the centre of the mash. The juice
has a very short way to the drains, because it only has to flow to the middle of the drum and not from one side to
the other. Also the juice can flow out through the drains into the juice collector and is not stopped by the
membrane.

J

The juice flows out through the central drains much faster than at the two other systems. After the filling the doors
are closed, the drum is rotated and the rest of the mash is put into the machine. The juice outlet is granted by the
central drains. With this system the shortest filling times are possible. This good juice outlet is also responsible for
shorter pressing cycles.
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3 Comparison of the preformance

In tests made by the chambre d’ Agriculture in Cognac it was already found out that the presses with the centra
dejuicing system have a bigger filling capacity compared with the standard tank presses!

Capacity intons compared to drum volume

2,25
1,7
iy
1.5 1,33 t
14 689 689
N I
0 T T T T T

WUP 3000 RPS 37 WUP 4000 RPS 37 WUP 4000 RPS 50
+23 3% "+8,1% "+12,5%

factor absolut

Reference Chambre d'Agriculture/Cognac; March 1992

Willmes presses are 12.5 % faster
140

135

130

125

120 +

) ]

110 + T T T T T T T

WUP 3000 RPS 37 WUP 4000 RPS 37 WUP 4000 RPS 50 WUP 5000 RPS 50

t(min)

Reference: Chambre d'Agriculture/Cognac March 1992

In the same tests also the performance of the presses has been tested. Here aso the central dejuicing system is
faster than that of the standard tank press. The WUP presses are the old Willmes Universal presses, which were the
first machines with the central dejuicing system in the market.

4 Advantages of the central dguicinig

Compared with other tank press systems there are al lot of advantages which are summarized in the following:

Four vertical central channes with a big surface mean that the juice flows out far faster with the central
draining system. The juice conduits divide the machine, running across the press lengthwise and widthwise
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and thus ensuring that the juice flows out via the shortest possible route. The gains are many:
Faster filling
Higher filling quantities
Lower pressing power requirement

>

>

>

= Shorter pressing times

= Fewer rotations

= Better-quality juice with less dudge

= No problem with hard-to-press grape varieties

Sealed to prevent liquid escaping, the juice outlet is actuated by compressed air from the control console and

the juiceis collected in a tube outside the press

=>» This means the juice only flows when the outlet is actualy above the juice tray, thus preventing any
uncontrolled splashing of juice

= No uncontrolled oxidation

= Maceration and fermentation without loss of liquid

Pressesin filling position

= Fewer rotations

= Time-saving

Single-point juice outlet

= Solids do not get into the juice tray

=» Thedrum remains clean

All-in-one fermentation device, with valve that regulates the rate of juice flowing out and aso functionsasa

vent valve

Control system, sdf-regulating and highly-flexible (UCE program with pressure-drop control)

= Ease of handling

=>» Optimum adjustment to any variety of grape

=» Automatic shutdown once optimum yield is reached

Blower unit, producing both vacuum pressure and positive pressure of up to 0.1 bar —without any need for an

external compressor

Maximum adjustable pressing power of 1.6 bar, of which 1.2 bar are required for dry-pressing of the grapes,

reason: The press produces the magjor part of the juice obtained when it is operating at low pressure (thanks to

the short juice outlet conduits)

Press cycles (for normal grapes) of about two hours or less —with full yield

Easy, hygienic cleaning from outside

= No complicated system of conduits to dismantle

=>» Does not require the added bother of an automatic cleaning system

With centrally-located door, actuated by compressed air (stepped actuation possible), available as option 2

(door)

Only high-quality components are used
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TUV-tested
Easy to operate and service
Advantages referring to the direct costs of wine production:
Machine is easy to handle, that means no high quality staff required
Easy and hygienic cleaning means less working time required
Higher filling amount means more work with smaller machines
Less time requirement for pressing means more pressing cycles a day, this means more work with a smaller
press.
Produced completely of stainless steal with only high quality components means less repairing time and costs
after years and a very high reslls value.

Less investments in the pressing system because of smaller machine requirements and less space for the press
and its components

5 Effectson the quality of the wine.

As already described at the pressing principle of the central dejucing system, there are big advantages referring to
the compound of lees and phenolic components. These effects can be proven by the following tests:

During the last years several tests comparing the central degjuicing system with the standard machines of different
types were made and always the new system showed it’s superiority.

In 2002 tests were made, which were more interested in the quality, especialy the phenol components and the
solids in the juice. Here also the central degjuicing system was far over the standard s/stem. In these tests the
grapes of one vineyard were mechanically picked and pumped onto two different presses by the same pump. The
juice was separated into 2 parts. The first only free run juice was up to 0.2 bar pressure. And dl of the rest of the
juice was the other part.

You can see in the sheet that also here

the central deguicing system has less

Solid Content of press juice

solids in the juicee The average
difference was about 20% al over dl
the tests made in this year, varying
between 10% and amost 35%
difference with the same grapes!

O CENTRAL DEJUICING
OTHER

centrifugated lees in %

Unexpected was the result that there is
aso a difference in the free run of the
two presses, because in this period the
machine has only little effects on the

M ller-Thurgau Riesling

solid content. While filling there is no

self filtration of the mash, so only when  Reference: SLVA Oppenheim 2002: Solid content of the juices.
the pressure starts, the effect of the

machine is working.
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The other machine was a machine with half-dotted drum, so the oxygenation of the juice was much higher than in
the closed machine with central dejuicing. The phenols react with the oxygen and fdl off, so the oxygenated juice
has much less phenols than the normal juice. In the test the result was different. The juice of both machines had
the same phenol content!

But if we compare with a closed standard tank press the phenols are about 30% less with the central dejuicing
system! This is a very important point on the quality of the wine and also has a big influence on the work and
finning that has to be done!

6 Gentleprocessng

We distinguish between standard processing of the grapes and gentle processing.

Standard processing means the grapes will be manually or mechanical harvested and then put into a destemmer
crusher. The mash is pumped into a maceration tank, or directly into the press. So we pump the mash at least one
time, and we have most times some conveying screws for the mash.

Gentle processing just does without pumping. So the grapes can be picked manualy or mechanically. After
picking they can be destemmed and crushed or only crushed, which is recommended for white grapes. After
crushing the mash is filled into the presses with a gravitation system. For example with a forklift and a hopper, or
with a screw the pressis filled by the door.

The gravitation system needs mostly less investments than the standard system with the pumps, mash tubes and
valves needed in a bigger installation. The handling and cleaning of the system is faster and easier when there are

neither tubes nor valves.
The quality aspects of the system will be shown in the following:

Example of atest in 1994 showed that here is a big difference in the solids and in the phenols. Here we have also a
difference within the phenols. There are phenols which are responsible for the tanning and astringent effect and the
others which are responsible for the browning of the wine.

Kind of working Sedimentation solids (%vol) Centrifugal solids (% weight) Phenols mg/|
No pumps (gentle process) 8.0 132 200
Standard process 19.0 281 404

Comparison different kinds of processing

B gentle process
standard process

1

Sedimentation solids (%vol)
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Kind of working Phenolic contents, tanning Phenolic contents, browning Total polyphenol content

(mg/l gallo tannin) (mg/l gallo tannin) (mg/l galo tannin)
Gentle process 39.9 129.3 285.5
Standard process 294.4 360.3 487.7

You can see here that the gentle process produces on average less than half of the solids and phenols than the
standard process! This, of course, has aso big effects on the quality of the wine. In al cases these wines were
tested in different periods and in most cases the wine which was processed more gentle was better! The older the
wine was, in these tests up to 3 years, the better was the gentle processed wine. All the problems the standard
wines had after this period were not recognized in the others. The wines were more fruity and have a clear flavor
and taste. They are young, more fruity and elegant. And also important is that they can be stowed longer.

If we consider these facts the aim of grape processing should be:

Preserve the quality which the grapes bring from the vineyard to the bottle. (You can't take out more
than there is in the grapes)

All the value giving parts are concentrated in the pulp. This means grape processing has to be orientated to very
gentle work without high strains and exhaust of the skin to gain the juice of the pulp. When transported, crushed
and by mash conveying the cells of the pulp are destroyed. If the skin aso is destroyed microbiologic and
enzymatic processes can start by the out coming juice, mainly in dissolving the cell wall by native enzymes.

The demand is to reduce the part of lees before fermentation under 0.6 % (or 50 to 100 TE / F,) to bring nearly
shiny must to fermentation. Higher shares of lees cause a higher demand of Sulphur through an increase of
acetaldehyde, tumultuous fermentation with higher demand for cooling or higher loos of aroma. Also filtration of

the wine can become worse by the stabilisation of the lees.

So there are big effects of the grape processing to the costs of the wine making.

Less solids mean 1/2 filtration costs, about 10 Euro or 20 Euro pro 1,000 Liter means a difference of 10,000 Euro
per 1,000,000 liters!

Less phenol components mean

less costs for finning; only 50% of Comparison of costs of finning and filtration of
! 1 Mio Liters
finning needs also 10 Euro instead
45,000
of 20 Euro per 1,000 liters!
40,000
Less solids means more effective 35.000
wine for 1,000,000 Liters of wine 30,000
with 1.5% smaller sludge are 25,000 Egentle processing
15000 Liters of wine 20,000 A Estandard processing
, . 15,000 A
All together it is a fact that a
10,000 A
gentle processing is much cheaper 5 000 A
than a standard processing, and it o
has a much higher quality of the , ! o
costs in Euro pro 1 Mio Litres

wine!l Consider this for dl
investment decisions.
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7 Summary

The new central drainage system has a lot of advantages. The winemaker gets all the needed possibilities to
produce the wine style the market demands. The program structures of the SPS are very flexible, so everything is
controllable. Reduced oxygenation and reduced phenol production are the standard, but also higher phenol
contents in the must or wine are possible. A higher oxygenation in the must after pressing is aways possible, but a
reduction isimpossible.

Also the maintenance and the cleaning of the press are very simple and fast. The operation and the service are very
easy. This machine will come with a very high-quality production standard and high-quality components. So the
central drainage system is a highly recommendable investment, which will be paid within a very short time, and
which will last for a very long time. The owner, the winemaker and the operators will all be delighted with this
system for a long time.

Andreas Fuchs

Willmes Anlagentechnik GmbH, D 68623 Lampertheim, Germany

Willames
Merlin 1200-8000 Sigma
2000-34000
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1999 3 11 12
2004 5 113 115
2004 4 41 42

A w DR

2002 4 70 71 74

Application and Developing Trend of the Small-scale

Wine Brewing Equipment

Chen Maobin
(School of Bioengineering , Hubei University of Technology, 430068 China)

Abstract The small-scale wine brewing equipment has has broad usage and upstanding application
foreground. The small-scale wine brewing equipment can be divided for the small-scale production line,
multifunctional teaching practice equipment, mini-type testing equipment, family self-brewing equipment. The
characteristic and application of every kind equipment are introduced briefly, and the development trend of the
small-scale brewing equipment are discussed in this paper.

Key words Wine Equipment Small-Scale Development trend
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1. P.Ribereau-Gayon, D.Dubourdieu,B.Doneche A., Handbook of Enology 1 the microbiology of wine and
vinification. 2000

2. P.Ribereau-Gayon,Y .Glories,A.Maujean,D.Dubourdieu, Handbook of enology 2  the chemistry of
stabilization and treatments. 2003.
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The Research Advance of Varietal Aromain Wine

Li Jiming
Center of Science and Technology ,Changyu Group Co Ltd ,Yantai Shandong 264001 China

Abatract The components of varietal aromas in wine include erpene compounds Cy3 -Norisoprenoid
derivatives methoxypyrazines sulfur compounds et a; Terpene compounds are presented as two forms:free-and
glycosylated; The main difference of aromatic varieta and smple-flavour varietal is due to different terpenes
concentrations ; There are some methoxypyrazines in Cabernet sauvignon Cabernet franc and sauvignon blanc,so
their wines have the aroma of geen pepper asparagus and so on Some thiols are involved in the characteric
aromas in sauvignon blanc,but most of them are partly responsible for organoleptic defects of wines, Methyl
anthranilate is responsible for aromas of American vine species, furanones are involved in the aromas of
their varieties  The application of exogeneous enzyme may enhance the aromatic potential;sun exposure and
moderate temperature increase varietal concentration ,improve varietal aroma quality of wine.

Key words Varietal aroma; Terpene compounds C,3 Norisoprenoid derivatives Methoxypyrazines Sulfur

Compounds Free-and glycosylated;
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712100

ODS-C18 5u m 4.6mmx 250mm (v
\Y =55 45) imL- min™ 7.016min 87.8 107.5%
HPLC
Carbendazim MBC N- 2-
[2.3]
90
(HPLC)
1
1.1
1.2
LC-10vP SENCO® Millpore-Q
Autoscience
1.3
(Carbendazim) (99.5%)
14
14.1
0.45u m
142

Shim-pack-ODS-C18 (4.6x 250mm)
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05% =55 45(v V) 280nm

1.0ml/min 10u |
1.4.3
0.005g 50mL img- mL™
144
200g 50mi 250ml 100m| 3
1.0mol- L™*NaOH 2mL 5
50mL 50 25ml
NaOH pH=9.0
100mL
35 5mL 10mL
0.45u m [43]
2
21
2.2
7 Y X

Y=7.57774x 10°x+0.013  r=0.9998

)i
7.016
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2.3

2 7.016min
24
1.0mL- min® ( 70 30 60 40 55 45 50 50 40 60)
55 45 55 45
25
pH
0.2% 05% 0.6%
0.5%
0.5%
26
0.8 1.0 1.2mL- min* 0.8mL/min
1.2mL- min™
1.0mL- min® 1.0mL/min
2.7
3 3
87.8% 107.5%
3
ODSC18 50 m 4.6mmx 250mm

\ \% =55 45 ImL/min 7.016min 87.8~107.5%
1 ,1998
2. ,1989
3. ,2003
4. Crigtina Blasco,M 6 nica Fernandez,Yolanda Picd. Simultaneous determination of imidacloprid,

carbendazim,methiocarb and hexythiazox in peaches and nectarines by liquid chromatography -mass
spectrometry.Analytica Chimica Acta,2002(461):109 116

5. Sylvaine D.Regis-Rolle,Gérard M.BawvilleHigh-Performance Liquid Chromatographic Method for the
Determination of Carbendazim Residues in Crops,Grainsand Wines with Fluorescent Detection
Pestic.Sci,1993,37:273 282
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2004, 24
(1):23 26

Deter mination of carbendazim residuein winegrape by HPLC

Shu Ying and Wang Hua
(College of Enology, Northwest A& F University, Yangling, Shaanxi, 712100 China)

Abstract A HPLC method was developed for determination of carbendazim residue in winegrape.
Carbendazim was extracted with ethyl acetate, and purified by liquid-liquid distribution. The sample was
analyzed by HPLC on ODS Gg 4.6mmx 250mm  column, with mobile phase of methanol + 0.2%
ammonium acetate (55 45) at a flow rate of 1.0mL- min™ and UV detection at wavelength of 280nm.The
retention time of carbendazim is 7.016 min, recovery is87.8% 107.5%.

Key words Carbendazim, Winegrape, Residue, HPLC
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GC/MS

712100
46 43
1,3
GCIMS
20 0.05 0.25MPa(0.5 2.5bar) g
[2]
1000
[3]
1
11
(gL) pH (
166.7 10.21 3.36 420.8
2.1 6.96 4.27 384.4 9.6 0.24

2004
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GC/MS

1
12
121
100mL 100 50 50mL
imL GC/IMS
122 GC/MS
Thermo Finnigan TRACE DSQ
260
20.0 min He imL- min™
El 70eV
2

RT:0.00-37.01
10 6.48

SO, ?

18-20

RtXR-5M S 15mx 0.25mmx 0.25um
40 2.0 min 14 /min
10 1"
220 260

NL:
8.59E7
TICF: MS
qijiu-
xiaduoli-
041229-5

2 3.27
1
358
f
5.06
5
cIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_IIIIIII
0 5 10 15 20 25 30 35
Time (min)

250
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1 - GCIMS NISTO2
2
2 GC/IMS

1.10 1-Pentanol 38.36 CsH1,0 88
1.40 Toluene 153 C;Hg 92
1.75 1,3- 1,3-Butanediol 2.32 C4H 100, 90
1.98 Butanoic acid  ethyl ester 0.28 CsH1,05 116
2.22 - Methane,dimethoxy - 0.67 C3HgO, 76
3.08 - o-Xylene 0.33 CgHio 106
3.17 - Cyclopropane,propyl- 0.4 CeH1o 84
3.27 Isopentyl alcohol,acetate 3.32 C;H1405 130
3.45 Styrene 0.33 CgHg 104
3.58 Acrylic acid butyl ester 1.42 C;H1,0, 128
452 1,6- 1,6-Dideoxydulcitol 1.01 CsH1404 150
4.82 3 - 1-Propanol,3-(methylthio)- 0.25 C4H100S 106
5.06 Ethy| caproate 193 CgH160, 144
5.25 Acetic acid,hexyl ester 0.26 CgH160> 144
6.48 Benzeneethanol 10.7 CgH 100 122
7.33 Octanoic acid 34 CgH1605 144
7.38 Octanoic acid,ethyl ester 14 CioH2002 172
8.03 2- - (2-Phenylcyclobutyl)benzene 0.46 CieH1s 208
9.13 Decanoic acid 2.61 CioH2002 172
9.33 Capric acid,ethyl ester 1.04 CioH2405 200
9.80 4-(2- ) 4-(2-Hydroxyethyl)phenol 0.56 CgH 1005 138
10.24 Pentadecane 0.16 CisHz, 212
11.09 Hexadecane 0.44 CieHa 226
11.48 2,6,10- - Pentadecane,2,6,10-trimethyl- 0.1 CigHzs 254
11.54 Tributyl phosphate 0.13 CioH»,0,4 266
11.89 Heptadecane 0.12 Ci7H3s 240

2,6,10,14- -
11.93 0.15 CioHao 268

Pentadecane,2,6,10,14-trimethyl-
12.49 1H- -3 1H-Indole-3-ethanol 0.6 CioH1:NO 161
12.64 Octadecane 0.28 CigHas 254

2,6,10,14- -
12.73 0.19 CyoHas2 282

Hexadecane,2,6,10,14-tetramethy!|-
13.38 Nonadecane 0.61 CioHao 268
13.83 n-Hexadecanoic acid 0.62 Ci6H300, 256

164



GC/MS

13.88 Phthalic acid,butyl cyclohexyl ester 0.18 CisH2404 304
14.08 Eicosane 1.39 CooHa 282
14.74 Hencicosane 2.36 CoHuy 296
15.37 Hencicosane 2.89 CoiHas 296
15.97 Hencicosane 2.67 CoiHas 296
16.57 Hencicosane 2.33 CxHu 296
17.14 Pentacosane 1.68 CosHsp 352
17.52 Diisooctyl phthalate 2.42 CuH350, 390
17.81 Hexacosane 1.72 CaeHsy 366
18.26 Squalane 0.67 CsoHe2 422
18.64 Hencicosane 1.39 CoHuy 296
19.07 Phthalic acid,decyl octyl ester 0.45 CyH420,4 418
19.67 Tetratetracontane 1.59 CuHgo 618
21.00 7- - Eicosane, 7-cyclohexyl- 133 CyHs 364
25.30 3 - [3-iso-Methylionone 0.93 CuH20 206
NISTO2 43 6
53.26% 16 22.47% 12 13.5% 3 6.63%
3 2.32% 1 0.93% 1 0.56% 1 0.33%
34 89.23% 8
22.47%
13.5%
6
[6.7]
43
1 3 10
43
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,2001
,1992

3. . — (2000). . : ,
2000.1 11

4. A.CSilva Ferreira, P.Guedes de Pinho. Analytical method for determination of some aroma compounds on
white wines by solid phase microextraction and gas chromatography. Journal of Food Science,
2003(68):2817 2820

5. Serkan Sdlli. Effect of skin contact on the aroma composition of the musts of Vitis vinifera L. cv. Muscat of
Bornova and Narince grown in Turkey. Food Chemistry, 2003(81):341 347

6. S.Sdli, T.Cabaroglu. Volatile composition of red wine from cv.Kalecik Karast grown in central Anatolia. Food
Chemistry,2004(85):207 213

7. Rafael A. Peinado. Comparative study of aromatic compounds in two young white wines subjected to
pre-fermentative cryomaceration. Food Chemistry, 2004(84):585 590

Analysisof Aroma Componentsof Chardonnay Pearl Wine

by Gas Chromatography/M ass Spectrometry

Wang Zhengiang WangHua RenYugiao ShuYingand ZhangLi
(College of Enology, Northwest A& F University, Yangling, Shaanxi, 712100 China)

Abstract  The aroma components in Chardonnay pearl wine were extracted by solvent extraction. With the
analysis of gas chromatography/mass spectrometry, 46 peaks were separated and 43 camponents were identified.
According to the relative content, the first ten components werel-Pentanol; Hencicosane, Benzeneethanol;
Octanoic acid; Isopentyl alcohol,acetate; Decanoic acid; Diisooctyl phthaate; 1,3-Butanediol; Ethyl caproate;
Hexacosane.

Key words Chardonnay; Pearl wine; Aroma component; Gas chromatography/mass spectrometry
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Granoir HPLC

Granoir
HPLC

1,2 1 1

! 712100
2 712100

HPLC Granoir
Dp 30-Glu Cy 30-Glu Pt 30-Gu Pn 30-Glu Mv
3-O-Glu Pn 3-O-(6-O-Acet)-Glu Mv 3-O-(6-O-Acet)-Glu  Pn 3-0O-(6-O-p-Coum)-Glu Mv
3-0-(6-O-p-Coum)-Glu 9 Dp 30-Glu  Granoir
Mv 3-O-Glu(46.75%-60.31%)

HPLC
V.vinifera
Granoir 1997
HPLC
[15]
HPLC HPLC
HPLC Granoir
HPLC
1
1.1
2003 Granoir

1.2
1.2.1

LC-10ATvp SPD-10ATvp C-R8A Autoscience
AP-9901S Autoscience AS3120B HPLC AR
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122 HPLC

HPLC Wittkowski R. Shim-Pack VP-ODS 250x 4.6mm i.d.
10x 4.6mm i.d. 518nm 20u L Marx R. Holbach B.  Otteneder
H. 0.45u m
(6l
2
2.1
Mv 3-O-Glu 1
Mv 3-O-(6-O-Acet)-Glu Dp 3-0-Glu Cy 3-O-Glu
Pt 3-O-Glu Pn 3-O-Glu Mv 3-O-Glu Pn 3-O-(6-O-Acet)-Glu Mv  3-O-(6-O-Acet)-Glu Pn
3-0-(6-O-p-Coum)-Glu ~ Mv 3-O-(6-O-p-Coum)-Glut*?*7! Wittkowski R.
EugenioR. 2001  Arozarenal. 2000 Garcia-Beneytez
E. 2002 [+ Dp 30-Glu Cy 3-0-Glu Pt 3-0-Glu Pn 3-0-Glu
Mv 3-O-Glu Pn 30-(6-0O-Acet)-Glu  Mv 3-O-(6-O-Acet)-Glu  Pn 3-O-(6-O-p-Coum)-Glu Mv
3-0O-(6-O-p-Coum)-Glu  Granoir 8 Dp 3-O-Glu
Cy 3-O-Glu 1
, . )

1 Granoir 518nm HPLC
A: B: Granoir 1 3-0- (Dp 30-Glu) 2 3-0- (Cy
3-0-Glu) 3: 3- 3-0- (Pt 30-Glu) 4: 3-0- (Pn 30-Glu) 5:
3-0- (Mv 3-O-Glu) 6: 3-0-(6-O- ) (Pn 30-(6-O-Acet)-Glu) 7:
3-0-(6-0- ) (Mv 3-O-(6-O-Acet)-Glu) 8: 3-0-(6-O- ) (Pn
3-O-(6-O-p-Coum)-Glu) 9: 3-0-(6-O- ) (Mv  3-O-(6-Op-Coum)-Glu)

Dp:Ddphinidin Cy:Cyanidin Pt:Petunidin Pn:Peonidin Mv:Malvidin Glu: Glucoside Acet: Acetyl Coum: Coumaryl

2.2 Granoir
Mv 30-Glu 48.79% Mv 30-(6-0-Acet)-Glu 19.77% Pn 30-Glu
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Granoir HPLC
Mv  3-0-(6-0-p-Coum)-Glu 9.06% 832% Dp 3-0Gu Pt 3-0-Glu Pn
3-0-(6-0-Acet)-Glu Pn 3-0-(6-0-p-Coum)-Glu 5% Cy 3-0-Glu
0.74% 1% GarciaBeneytez E. 2002 Mv
3-0-Glu 54.10% Mv 3-0-(6-O-Acet)-Glu 16.8%
Cy 3-0-Glu 1%  0.85% (8]

Granoir Mv 3-0-Glu 61.37%  Mv 3-0-(6-0O-Acet)-Glu 11.99% Mv
3-0-(6-0-p-Coum)-Glu  15.68% Mv  3-0-(6-0-p-Coum)-Glu Mv 3-0-(6-O-Acet)-Glu  Pn
3-0-Glu  Pn 3-0-(6-0-Acet)-Glu  Pn 3-0-(6-0-p-Coum)-Glu 10% Cy 3-0-Glu Pt
3-0-Glu 1% Dp 3-0-Glu

1 Granoir
1 2 3 4 5 6 7 8 9
254 0.74 4.10 9.06 48.79 4.05 19.77 2.65 8.32
Granoir — 0.13 0.48 6.09 61.37 1.46 11.99 2.89 15.68
1,2,34,5,6,7,89 1 —
2.3 Granoir
Granoir e 3
2
2
A(%) B(%) C(%) D E(%) F(%)
65.22 23.82 10.97 2.17 36.52 16.82
Granoir 68.07 13.45 18.57 0.72 19.76 27.28
A=1+2+3+4+5( ) B=6+7( ) C=8+9( ) D=B/C E=B/Ax 100 F=C/Ax 100
3
Granoir Mv 3-0-Glu 48.79%-61.37%
Mv 3-0-(6-0-Acet)-Glu  Mv 3-0-(6-0-p-Coum)-Glu Pn 3-0-Glu
9.06% 1 1
Mv 3-0-(6-0-Acet)-Glu 18.10%-29.03% Granoir
Mv 3-0-(6-0-p-Coum)-Glu 15.68% Pn 30-Glu
Mv 3-0-(6-0-p-Coum)-Glu Granoir Mv 30-(6-O-Acet)-Glu
Granoir Dp 3-0-Glu
[1] 3
Eva GarciaBeneytez 2002 (€]
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Analysis of Anthocyanin Compositions of Merlot and

Granoir dry Red Wineby HPLC
Wang Hua™® Han Fuliang" and ZhangYulin*
(* College of Enology, Northwest A & F University, Yangling Shaanxi, 712100 Ching;

2 College of Food Science and Engineering, Northwest A & F University, Yangling Shaanxi, 712100 China)

Abstract The anthocyanins in dry red wine of Merlot and Granoir were determined by HPLC in this paper.

Nine anthocyanins as followed were detected in Merlot dry red wines. Dp 30-Glu, Cy 30-Glu, Pt 30-Glu, Pn
3-O-Glu, Mv 3-O-Glu, Pn 3-0-(6-O-Acet)-Glu, Mv 3-O-(6-O-Acet)-Glu, Pn 3-O-(6-O-p-Coum)-Glu and Mv
3-0O-(6-O-p-Coum)-Glu, While Dp 3-O-Glu was not detected in Granoir wine. In these two wines, Mv
3-O-Glu(46.75%-60.31%) is the main composition.

Key words Dry red wine, Anthocyanin compositions, HPLC analysis
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122

0.45um 420nm 520nm 620nm
1
1.2.2 pH pH P
1.2.3 502 Bl
1.2.4 — B 8]
1.2.5
2
2.1
2.1.1
<0.5
[1
2.1.2
1
5 10
>0.5
1
5 10
16 4457 /
15 9.23 10.75 1.52
14 6.62 6.10 -0.52
13 6.06 5.89 -017
2.2 pH
— pH 3.0-3.8 0.2
10 pH
2 pH R 0.8676 0.9872 pH
pH
1 ” pH [6]
pH
pH [1]
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PH
13 14 15 5 6
3.0 5.58 5.98 8.03 0.093 0.129
32 5.95 6.10 8.35 0.105 0.144
34 6.20 6.25 8.73 0.110 0.150
36 6.36 6.37 8.75 0.118 0.158
38 6.58 6.63 10.75 0.137 0.160
R 0.9841** 0.9872%* 0.8676* 0.9749** 0.9615**
n-1=4  r100s=0.811 p=0.917 pH 10
2.3 SO,
SO, 30—50mg/L 10mg/L
3 SO, SO,
SO,
[6]
3 0,
SO mg/L
14 15 5 6
30 6.84 6.43 0.088 0.089
40 6.12 6.13 0.074 0.087
50 5.88 6.00 0.069 0.078
R -0.866 -0.9749 -0.8687 -0.9387
10
2.4
7 4 0.8851
4
mg/L
791.448 3.270
769.773 3.480
9 654.234 2.530
10 678.545 4.430
11 870.926 3.530
12 733.647 3.420
13 2467.690 49.700
14 1716.270 10.750
15 878.151 6.100
16 961.780 5.890
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mg/L

1 139.836 0.061
2 133.334 0.069
3 303.849 0.093
4 301.680 0.092
5 290.120 0.144
6 207.750 0.118
0.8851**
n-1=15 ro00s=0.482 1, =0.606
2.5
5
5
mg/L O,(mg/L) pH
1 139.836 5.2 3.13 0.061
2 133.334 5.2 3.26 0.069
3 301.680 60.0 3.55 0.092
4 303.849 64.0 3.56 0.093
5 207.750 37.0 3.60 0.118
6 290.120 57.0 3.20 0.144
7 654.234 7.1 3.10 2.530
8 791.4486 9.5 3.30 3.270
9 733.647 42 3.62 3420
10 769.773 6.1 331 3.480
11 870.926 10.7 3.58 3.530
12 678.545 7.1 3.17 4.430
13 961.780 9.0 3.10 5.890
14 878.151 12.0 3.20 6.100
15 1716.270 17.0 3.80 10.750
16 2467.690 18.0 3.00 49.700
5 3 3
5 5
0.06 0.06 0.06
0.1 0.1
3
1 0.5
2 pH pH
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1 2002 3 9 13
2 1996
3 1999
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6. o 2002 88 94
7. . 2000 2 13 17
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Resear ch of Detection M ethod of Dengty of Wine Color

Zhang Yulin  Shi Lei and Wei Dongmei
(College of Enology, Northwest A& F University, Yangling, Shannxi, 712100 China)

Abstract Method of detecting the density of wine color and ts problem were discussed in this paper.
Results showed that density of wine color was affected by some factors such as wine pH, free Sulfur Dioxide, total
polyphenols content and purity. The relation between density of wine color and evaluation of wine cdor was
analysized together.

Key words Wine, Density of wine color, Analysis method
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264001

2000 2001
900 1000mg- L™* 1600 1800mg- L™
44mg- L
44 50mg- L™* 50mg- L™*
1848 34.15mg- L™ 025 093mg- L™ 13.88
28.38mg- L™ 035 1.35mg- L™
1
11
2000 2001
1.2
1.21
1# 2# 3# 4#
5" 6"
1.2.2
olv
Folin-Ciocalteu
Folin-Dennis
IS= - + g L

HLPC
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2.1
1 2001
2000 2000 1
1024.1mg- L™ 2" 10209mg- L* 3* 847.8mg- L™
1" 1839.4mg- L™ 2° 1741.8mg- L™
3 15220mg L* 2001 6 1109.2mg- L*
2031.0mg- L* 2" 1101.2mg- L' 2016.7mg- L* &

1011.8mg- L™* 17159mg- L™

mg/L

[EnY

22

900 1000mg- L™ 1600
1800mg- L™ 6.5

1

g L* VARV mg L*? mg L*? IS
2000 2001 2000 2001 2000 2001 2000 2001 2000 2001 2000 2001

1# 506 473 117 115 18394 18982 10241 10385 6.56 6.51 915 815 6.54  86.50
2* 544 544 116 117 17418 20167 10209 11012 6.31 6.13 86,5 840 6.22 8525
3 556 538 117 120 15220 1806.7 847.8 10183 6.55 6.68 825 915 6.62 87.00
4 469 488 114 114 16798 17828 9624 1101.2 6.66 6.43 855 845 6.55 85.00
5* 694 469 111 115 16762 17159 9426 10118 4.89 6.72 845 900 581 8725
6* 581 675 114 124 1609.2 2031.0 9308 1109.2 5.99 5.96 880 880 598 88.00

2.3

flavonol
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2 3 2001

2000
2000 5* 21.78mg- L™ 2" 21.40mg- L™
6 19.27mg- L™* 1" 23.15mg- L™*
6°  20.95mg- L* 3 13.88mg- L™ 2
0.88mg- L™
< 40 =
> C
g3 F
25
20
15
10
5
0
SSECEIEEIEEIEIE
# # # # # #
2
1.6
o 13
< 10
2 0.3
0.6
0.4
0.2
0
3
3" 035mg- L 1 0.66mg- L™
3" 0.25mg- L 2001 2" 34.15mg- L™ 5* 6"
25.95mg- L™ 5* 28.38mg- L™ 2" 27.64mg- L™
6 2342mg- L* 1* 1.35mg- L™*
4 0.787mg- L™* 3" 0.930mg- L™ 4" 0.239mg- L™
2
mg L*?
1# 2¢ 3 4 5* 6"
2000 45.07 38.15 32.96 40.56 41.48 41.42
2001 55.99 63.52 56.08 57.49 61.63 50.97
50.53 50.84 4452 49.03 51.56 46.20
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18.48

34.15mg- L™ 025 093mg- L* 13.88 28.38mg- L™ 035 1.35mg- L™
50mg- L™ 44 50mg- L™
44mg- Lt
3
1 930 1020mg/L 1600 1810mg/L
2 44mg/L 44 50mg/L
50mg/L
3 18.48 34.15mg/L 0.25
0.93mg/L 13.88 28.38mg/L 0.35 1.35mg/L
4 5# ot q# 3#
2002 2002
2000 4
1996

Study on Relatioship of Oganoleptic Quality and Phenolics
of Dry Red Winein Yantai Digtrict

Fan Xi, Li Jiming and Zhang Weigiang
(Center of Science & Technology of Changyu Group. Yantai Shandong 264001 China)

Abstract The relationship of organoleptic quality and phenolics of Dry red wines which made from variety
of Cabernet Gernischt in vintage 2000 and 2001were studied in six sub-regions of Yantai(Qixia Zhaoyuan
Laishan Longkou Layang and Fushan). The results showed that total phenol is between 900-1000mg/L and
tannin is between 1600-1800mg/L, the wine is more round and more excellent. The mono-phenol in the wine is
less than 44mg/L the wine taste is not good and betweend4-50mg/L the wine taste is good and more than 50mg/L
the wine is excellent. The ranges of different mono-phenols are different.

Key Words Didrictsof Yantai Cabernet Gernischet Dry redwine Phenols Organoleptic Quality
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Progressin the Application Resear ch of Electronic Nose

for Drinks Aroma Evaluation

Li Yanxia Liang xugun Ni Yuanying Li Jingming
(1. Beijing Dragonseal Winery Co.Ltd, Beijing, 100039 China;
2. College of Food Science and Nutrition Engineering, China Agriculture University, Beijing, 100083 China)

Abstract In recent years, there has been a growing concern over the new technology—electronic nose. A
sensor array is a system, involving a suitable data analysis procedure, constituted by a number of sensors, which
are generally based on different chemical and physical working principles. As commercial instruments have
become available, a substantial increase in research into the application of electronic noses in the evaluation of
volatile compounds in food, cosmetic and other items of everyday life is observed. The application of electronic
nose in drinksis reviewed in this paper.

Keywords Electronic nose Sensor array Drink  Aroma Evaluation
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Wine aroma analytical investigation progresson GC

Tao Yongsheng® Li Hua' Jiang Zhiguo®
(1 College of Enology, Northwest A& F University, Yangling, Shaanxi, 712100 China
2Ningxia Forestry School  Yinchuan Ningxia 750004 China)

Abstracts There are more than 800 flavor molecules in wine. These odorants belong to quite different

chemica classes. acohols, esters, volatile phenols, terpenols, lactones, aromatic ketones; their concentrations

range from less than 1 ug/L (aroma ketones) to more than 100mg/L (some alcohols); and they have quite different

chemical and physicochemical properties. Thus, identification and quantification of wine flavor components must

be rather difficult. The aim of the review is to present today’swine aroma analytical investigation progress on GC,
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including extraction, isolation, chromatographic identification and quantification steps. At last, research emphases
of the future wine aroma research are provided.
Keywords Wine, Aroma, GC
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Antioxidative Activity of Red Winein Rats

GuoJinying LiHua WangHua XuYanwen LiJingand YangYing
(College of Enology, Northwest A& F University, Yangling Shaanxi, 712100 China)

Abstract The influence of red wine ingestion on liver and antioxidation of rat were observed. Thirty-six

male Sprague-Dawlery rats was allocated into the red wine group, alcohol group and control group, and every
group was divided into 5mL/kg, 10 mL/kg 15 mL/kg weight group. After intubated orally 12 w, the activity of rat
liver SOD, GSH- PX, CAT enzyme and MDA contents were measured. The hepatic variety in rats was observed.
Results showed that the weight of rat feeded with red wine was not increased compared with that of control; the
activity of SOD enzyme increased significantly only in red wine 10 mL/kg group; the activity of CAT enzyme in
whole rats increased, and so did GSH-PX. MDA content decreased significantly in red wine 10mL/kg group
compared with that of control.

Key words Red wine, SOD, GSH-PX, CAT, MDA
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Yeast nutrition in Winemaking

Y east nutrition in winemaking.

Eva Navascués
Technica Manager Biotechnology, Agrovin, Spain

Abstract In this paper, the author introduced the yeast needs various nutrents during winemaking,
including: assimilable nitrogen vitamins minerals long chain fatty and sterols. At last, there are some
guidelines for nutrient during wine fermentations: under stressful conditions (high sugars,
mould-infested grapes, highly clarified must or high/low fermentation temperatures), yeast should be
added with adequate dosage and right time at the beginning of fermentation; under good conditions,
without any nitrogen supplement or with only a small addition of an organic nutrient.

Key words Yeast, Nutrition, Winemaking

The main role of yeast in a wine fermentation is to convert grape sugar to acohol. This is called fermentation.
During this process, the yeast needs various nutrients for optimal performance and survival. Aside from glucose
and fructose as sources of carbon and energy, yeast requires the following nutrients during a wine fermentation:

assimilable nitrogen, as ammonium (NH4+) or amino acids;

vitamins

mineras;

long chain fatty acids and sterols: survival factors
In the paper that follows, we discuss the role and importance of the various nutrient requirements of yeast during
wine fermentations and how optimal nutrient management can contribute towards producing quality wines.
Assimilable nitrogen: yeast nitrogen requirements
Assimilable nitrogen or FAN (free apha amino nitrogen) comprises ammonia and amino acids and is by far the
most important nutritional requirement in wine fermentations.
The minimum amount of yeast assimilable nitrogen necessary to complete a fermentation that results on a standard
dry table wine is 140 to 160 mg/L with at least 20mg/L from ammonium ions. This amount of FAN should be
reached to 240-260 mg/L to assure a good wine quality.
However, this numbers do not take into consideration other factors that increase necessities of nitrogen, i.e. high
sugar concentration in must, low temperatures or low pH. Also, some yeasts have higher nitrogen requirements
than others and wine makers are advised to obtain as much information as possible from their suppliers regarding
this characteristic of the yeasts they are using.
Ammonium ion is the preferred source of nitrogen for yeast growth and is the most easily assimilated of all the

nitrogen sources. Nitrogen originates from the vine and the concentration of nitrogen in grape berries drops as the
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grape ripens. Very ripe or unirrigated grapes can be expected to have a relatively lower nitrogen concentration.
The total nitrogen content of grapes is affected by variety, rootstock, climatic conditions, soil composition,
vineyard management practices, fertilisation, irrigation etc.

During fermentation, yeast transports ammonia and amino acids from the grape must into the yeast cell, where
they are initialy stored and then used at a later stage for protein synthesis. The yeast needs nitrogen to synthesise
proteins (and other molecules), such as enzymes for the glycolytic pathway (the bioconversion d glucose and
fructose to ethanol), as well as the permeases that are situated in the cell membrane of the yeast and are
responsible for transporting components like amino acids and sugars into the cell. The rest of the proteins are used
for cellular constituents, which are important to create new yeast cells.

A well balance between ammonia and aminoacids is very important for a quality fermentation: Ammonia helps to
increase yeast cell growth and improve yeast efficiency, aminoacids are precursors of complex aromas.

Nitrogen deficiencies and hydrogen sulphide production.

There is an inverse relationship between nitrogen deficiency and the production of hydrogen sulphide.: the less
assimilable nitrogen in the must, the more hydrogen sulphide will be produced. In the worst case, a lack of
assmilable nitrogen will result in a stuck fermentation. This is due to the fact that the half-life of the sugar
transport proteins is approximately 6 hours and they are regularly broken down, meaning that new transport
proteins have to be synthesised. If there is no assimilable nitrogen available for amino acid synthesis and
subsequent protein synthesis, no transport proteins can be formed and sugar cannot be transported into the cell.
The effect of most cases of nitrogen limitation will be the production of off-flavours, such as caused by hydrogen
sulphide, mercaptans and sulphur-containing acetic esters. The production of these flavour compounds starts 30
minutes after anmonia starvation.

Efficient pump-overs and copper treatments effectively remove hydrogen sulphide and mercaptans from spoilt
wines, but sulphur-containing acetic esters are not affected and remain in finished wines, where they are
eventually hydrolysed to hydrogen sulphide and mercaptans.

Under norma conditions, the most important source of hydrogen sulphide production is from the reduction of
sulphate via the sulphate reduction pathway. The yeast uses this hydrogen sulphide to synthesise the
sulphur-containing amino acids, methionine and cysteine. (Figure 1)

In the absence of an intracellular nitrogen pool, sulphate or sulphite reduction continues, forming an excess of H,S
that cannot be incorporated into amino acids and which is then secreted into the medium. This explains why, when
H,S can be smelled in the fermenting must, the addition of nitrogen results in the elimination of the smell.

Other source of HS formation is the breakdown of the sulphur-containing amino acids. When inorganic nitrogen
becomes limiting, the yeast will break down the stored amino acids as a source of nitrogen for biosynthesis (Figure

1). When sulphur-containing amino acids are used, as aresult S is liberated.
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Figure 1. Intracellular hydrogen sulphide production.
(1) reduction of inorganic sulphur to sulphide, and SH2 accumulation due to sulphide can not be incorporate into
sulphur-amino acid biosynthesis, (2) breakdown of the sulphur-containing amino acids to obtain the amino group,

(3) abundance of elemental sulphur and sulphur dioxide. Adapted of Jiranek and Henschke (1991)

Amino acid uptake and accumulation

Amino acid utilisation by yeast is a very important factor in fermentation. The most important role of amino acids
is that they are the building blocks of proteins. Yeast cannot take up or break down proteins in the extracellular
medium. Yeast takes up amino acids from the grape must and stores them inside the cell for later usage in protein
synthesis. Y east also synthesises its own amino acids.

The yeast cell takes up amino acids from the must, across the cdl membrane and into the yeast cytoplasm, by a
mechanism called active transport. What is important for us regarding this mechanism is that, with every amino
acid the yeast takes up, it takes up a hydrogen ion as well (H+). The concentration of hydrogen ionsin a given
medium is the pH of the medium. Grape must usually has a pH of 3 - 3,5. The inside of a yeast cell is pH 6. For
the yeast to function properly throughout fermentation it has to remain at pH 6.

As aresult of increasing concentrations of ethanol, the yeast cell membrane becomes more and more permeable to
H+ ions. In practical terms, it becomes very demanding from an energy point of view for the yeast cells to
maintain the correct internal pH. The effect of this on amino acid uptake is as follows: When yeast is inoculated
into grape juice, it immediately starts taking up whatever nitrogen is available. Yeast prefers ammonia, for it is
taken up the fastest and utilised the easiest. Yeast dso takes up amino acids at this early stage with the
accaompanying hydrogen ion(s). However, ethanol is produced during fermentation and the cell membrane
becomes progressively more permeable to H+ ions, leading to the shutdown of amino acid uptake. Amino acids

therefore are usually taken up by the yeast only during the early stages of fermentation, after which uptake ceases
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due to proton (H+) influx.

Thus it isimportant for a winemaker to allow yeast to take up amino acids at the beginning of fermentation, since
ethanol inhibits amino acid uptake later.

Timing of nitrogen additions

It is necessary to add nitrogen in the right concentrations at the right times during fermentation so as to allow
optimum uptake of both amino acids and ammonia. Nitrogen management is thus an important consideration in
the production of quality wine.

Ammonia is the preferred nitrogen source and yeast will rather take up ammonia, when present in excessive
amounts, than amino acids. So, the addition of ammonium ions early during the fermentation will act to partly
inhibit amino acid yptake. In addition, excess nitrogen at the start of the fermentation acts to stimulate yeast
growth and thus increase the overall demand for nitrogen later during the fermentation. Most musts contain

adequate amounts of nitrogen for a fermentation to start. We therefore advise to wait until fermentation has
commenced before making ammonia (DAP) additions.

It is important to remember that an increase in temperature increases the nitrogen requirement, as yeast growth is
stimulated at a higher temperature and fermentation is faster. The uptake of nitrogen is aso coupled to the
availability of oxygen. The more oxygen that is added to the must, e.g. with pump-overs, the faster the nitrogen is
taken up and the more that is needed. The higher the initial grape sugar concentrations, the higher the nitrogen
requirements will be.

However, the addition of too much ammonia is aso not good. Excessive ammonia additions could lead to the

presence of nonassimilated ammonia at the end of fermentation. This could have an &ect on the microbia

stability of the wine. Lactic acid (malolactic) bacteria cannot assimilate ammonia, but various spoilage organisms
can do so. Care should be taken to avoid adding too much nitrogen towards the end of fermentation, as ethanol

toxicity will aso inhibit ammonium ion uptake.

From the above, it can be seen that nitrogen supplementation during fermentation ought to be carefully managed,
and that making a standard addition of DAP (30g/hL), to al fermentations at the juice stage is unlikely to be a
satisfactory solution for all fermentations.

As mentioned earlier, the yeast will assimilate amino acids early during the fermentation and store them for use at
a later stage, when ethanol concentrations inhibit amino acid uptake. Amino acids are steadly used, depending on
the yeast necessities along fermentation. (Figure 2). So under stressful conditions in which ammonia addition is
not enough to equilibrate de nitrogenous must content, adition of organic nitrogen (amino acids) is a good solution.
On the contrary than DAP, amino acids must be added at the begginnig of the fermentation. Inactivated yeasts are

a useful source of amino acids. Complete yeast commercia nutrients include inactive yeast in their composition.
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Figure 2. Nitrogen concentration during wine fermentation.

Vitamins, few quantities, big profits

Vitamins are growth factors involved in yeast metabolism. Some vitamins are synthesised by the yeast itself and
some need to be obtained from the medium. Grape must commonly has an enough supply of vitamins for
fermentation, but deficiencies may occur under certain conditions. The most important vitamins in acoholic
fermentation are thiamine, biotin and pantothenate. The supplementation of must with biotin and thiamine
increases the viable yeast population and fermentation rate. Vitamins are used as cofactors in enzymatic
conversions and are not incorporated into new chemical structures. They are thus used over and over again.
Theoretically, a once-off addition to fermenting must should therefore be adequate.

Two situations may generate vitamin deficiency: any kind of mould infestation (Botrytis) on the grape berries and
the use of mother tanks or yeast propagation in the cellar. Mould infestations deplete the grape berries of various
nutrients before they are actually harvested and this is one of the reasons why fermentations from rotten grapes are
amost always problematic. Such fermentations should aways be supplemented with a complete yeast nutrient.
The use of mother tanks or yeast propagation will deplete the vitamins (and other trace nutrients), thus leaving the
yeast deficient in these nutrients and less able to function optimally.

In the case of amould infestation leading to a vitamin deficiency, a shortage of thiamine leads to the accumulation
of various products, one of them being pyruvic acid. Pyruvic acid is responsible for much of the non-acetaldehyde
sulphite binding pool. Wines abtained from mould-infested grapes usually have elevated levels of bound sulphur
dioxide, which is a direct result of a vitamin deficiency.

The vitamins pantothenate and pyridoxine are involved in the biosynthesis of the sulphur-containing amino acids,
cysteine and methionine. A deficiency in these vitamins can lead to increased H2S production, even though
sufficient assimilable nitrogen is present. Pantothenate is aso involved in the formation of acetyl Co-A, which is
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the acetate donor in esterification (the formation of esters that give wines distinctive flavours). Ester formation
thus has a requirement for adequate pantothenate. Acetic acid and glycerol concentrations are also higher in the
case of musts deficient in pantothenate. The latter is not necessarily negative, but most definitely is when coupled
with the former.

A must deficient in vitamins may still alow a fermentation to complete without the formation of off-flavours, but
supplementation with vitamins when a deficiency is suspected could result in a better quality wine.

Minerals.

Minerals are used as co-factors in enzymatic reactions in the yeast cell. Grape musts contain a sufficient minera
supply to ensure satisfactory fermentation. Care should be taken in the case of mould-infested grapes. Magnesium
ions are often added to yeast nutrients, as they are an absolute requirement for a coholic fermentation.

Although phosphate is an important nutrient for yeast, musts in general contain sufficient phosphate. Caution
should be exercised when adding nitrogen to fermenting must in the form of DAP, as the residua level of
phosphates in wine is determined by legislation in some countries. For instance, the EU permits the addition of
30g/hL of DAP.

Survival factors.

Surviva factors are also known as "oxygen substitutes’ and comprise mainly sterols and long chain unsaturated
fatty acids. The role of these components in wine fermentation is to ensure correct cell membrane integrity and
permeability for cellular metabolism and thus for fermentation to complete. Yeast cell membrane integrity is
affected greatly by ethanol toxicity. Increasing cell membrane permeability due to increasing levels of ethanol
has a negative influence on sugar and amino acid uptake. Several environmental factors synergisticaly enhance
these inhibitory effects of ethanol: high fermentation temperatures, nutrient limitation and metabolic byproducts,
such as certain medium chain saturated fatty acids.

Survival factors are formed only in the presence of oxygen, which explains the success of the use of active dried
yeast starter cultures in commercial wine making. Active dried yeast is propagated under highly aerobic conditions
and isthusrich in "survival factors'. In addition, the aerobic production of active dried yeast is designed to ensure
that the intracellular stores of trehalose and glycogen (stress protecting factors) in the yeast are high, thus ensuring
good fermentative power. The use of the mother tank system for yeast propagation takes place in the absence of air,
resulting in the depletion of the yeast's supply of survival factors and wesker fermentations thus will result.

Grape musts usually contain enough dissolved oxygen after crushing, when used in combination with active dried
yeast, to promote adequate synthesis of survival factors. However, when ascorbic acid (an oxygen scavenger) is
used, no additional survival factors can be synthesised by the yeast. When ascorbic acid is used in the presence of
high sugar concentrations, a yeast supplement rich in survival factors should be added. This is also the case
towards the end of a red wine fermentation, especialy if it commenced at high sugar levels. Although oxygen is
added to the fermentation during pump-overs, this may not be adequate for the synthesis of survival factors.
Providing yeast with a source of sterols and long chain fatty acids can enhance the fermentation rate and ensure a
complete fermentation. Excessive clarification of the must will also lead to a depletion of the fatty acids and
sterols (and other nutrients) that occurs naturally. A nutritional supplement is also recommended under these
conditions.
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Use of inactive yeast as wine yeast nutrient

A very rich source of sterols, ergosterol and unsaturated fatty acids are inactivated yeast cells or yeast hulls. They
are currently the most effective fermentation activators known for wine making. Inactivated yeasts are also a very
rich source of vitamins, minerals and amino acids. Apart from supplying the fermentation media with nutrients,
inactive yeast can also bind certain toxic fatty acids produced during fermentation and improve the fermentation
kinetics. The addition of inactivated yeast is recommended in two times: a small addition in the beginning and a
larger addition at the same time than an inorganic source of ammonium (best no more than 1/3 fermentation).
Guidelines for nutrient management during wine fer mentations.

1. Use a direct inoculation of active dried yeast at the recommended dosage. Under conditions likely to put the
yeast under increased stress, such as high or low temperatures, high sugars, mould infested grapes or highly
clarified must, increase the dosage of yeast accordingly. This will ensure a healthy start to the fermentation, with
yeast rich in trehalose and glycogen, sterols and unsaturated fatty acids, vitamins and minerals.

2. Under good conditions, allow the fermentation to start either without any nitrogen supplement or with
only a small addition of an organic nitrogen nutrient (inactive yeast, without DAP). This will facilitate the
uptake of the available amino acids without unnecessarily stimulating yeast growth.

3. Under stressful conditions (high sugars, mould-infested grapes, highly clarified must or high/low fermentation
temperatures),add a complete yeast nutritional supplement (equilibrated in ammonium salts —DAP- and
inactive yeast) at the start of the fermentation. It will helps to supplement any nutrient deficiencies.

4. Add nitrogen supplements starting a ¥4 to 1/3 the way into the fermentation. Continue to supplement
nitrogen gradualy, so as to reduce hydrogen sulphide formation and to maintain an even and steady rate of
fermentation as determined by the monitored drop in density.

5. Avoid adding nitrogen late in the fermentation. It is unlikely that the yeast will respond to nitrogen additions
at this stage.
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The Technique of Wine Mixing

Peng Dehua
(Yunnan Shangli.la Winery Co., Ltd, Kunmin, Yunnan, 650217 China)

Abstract Mixing means to integrate wine wholey from color, aroma, taste to other chemical composition. The
aim is to remove and make up for defected in wine to enhance its quality. The mixing method and experiences
were informed in this paper.

Key words Wine, Color, Aroma, Taste, Mixing
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Extraction of grape seed polyphenols by ultrasonic

Li Hua and Shen Jie

(College of Enology  Northwest A&F University  Yangling, Shaanxi 712100 China)

Abstract In this article, the optimum of the extraction of polyphenols from grape seed by ultrasonic was
mainly researched. The effect on the extraction rates of five single factors, including frequency, temperature, time,
solid-liquid leaching ratio and times were determined. Furthermore, the optimum was gained through orthogonal
experiment. The optimum condition was as follows: temperature 45 , frequency 40KHz, solid-liquid leaching
ratio 1:12, extract time 55min and 5 times together. This method can avoid polyphenols disintegration under high
temperature, and greatly shorten time.

Key words ultrasonic grapeseed polyphenols extraction
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Refinement of Grape Seed Extract with M acr oporous Adsor bent Resin

Wang Weixin, Li Hua, Yuan Chunlong and Shen Jie
(College of Enology, Northwest A& F University, Yangling , Shaanxi, 712100 China)

Abstract In order to set up the optimum processing conditions, 4 types of macroporous adsorbent resin
were investigated. The results showed that LSA-40 was the best for adsorbing and separating grape seed
polyphenols. The optimum processing conditions were as follows. under room temperature, the sample of pH 3
was absorbed on the column at the rate of 2 bed volumes per hour, and eluted with 3 bed volumes of 50% ethanol.
The eluant was stripped of alcohol under vaccum and freeze dried. Analysis showed that the purity of the dried
eluant powder was 85.5%, while the purity of powder without purification was only 30.7%.

Key words Grape seed extract (GSE), Polyphenols, Macroporous adsorbent resin, Proanthocydin,
Refinement
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) (min)
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» 0.6
. 0(.)72 Y 0.55 L ‘/”’/o\‘
g - - g 0.5 |
S 0.22 . . S o5 |
10 20 30 40 0-4 ' '
6 9 12 15 18
2 ODsy6 4min
2.4
3 40
[14 18] 10 20 30
25
4 OD546 1:15
2.6
3 4 A,B,C,Dy 380W
5min 1:18 40 2 .3 4
3
1 1 4 1 1 0.6663 0.6657 1.3320
2 1 1 3 2 05357 0.5620 1.0977
3 1 2 4 3 0.4810 0.5217 1.0027
4 1 3 2 4 0.8233 0.8273 1.6506
5 2 1 1 3 0.4033 0.5253 0.9286
6 2 4 3 4 0.9669 0.9693 1.9383
7 2 3 4 1 0.7110 0.7253 1.4363
8 2 2 2 2 0.6233 0.6253 1.2486
9 3 2 1 4 0.7580 0.7737 1.5587
10 3 3 3 3 0.3870 0.3850 0.7720
11 3 4 4 2 0.5260 0.5233 1.0493
12 3 1 2 1 0.4747 0.4880 0.9627
13 4 3 1 2 0.3300 0.3272 0.6573
14 4 2 3 1 0.3290 0.3337 0.6627
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15 4 1 4 4 0.7423 0.7400 1.4823
16 4 4 2 3 0.4210 0.4170 0.8370
T1 5.0427 4.4768 44713 4.358
T2 5.5518 4.6958 4.4739 4.0529
T3 4.3429 4.4707 4.5162 3.5403
T4 3.6393 4.9706 5.1566 6.6299
R 0.5781 0.1696 0.1713 0.7724
A2 B4 C4 D4
2 4 3 1
4
F
A 0.2138 3 0.0713 9.7671**
B 0.0175 3 0.0058 <1
C 0.0436 3 0.0145 1.9891
D 0.6576 3 0.2192 30.0274**
Fo0s(18,3)=3.16, Fo1(18,3)=5.09
2.7
5 53.17% , 60.84%
, 64.17% 1.55%
5
1-2 3 4 5
ODsys 0.992 0.1431 0.0621 0.029
% 53.17 7.67 3.33 1.55
10 ODsgyg 0.1577 ODgyg 0.2897 ODsgyg 0
3
60.84% e 61% 17 50 30min
94.04% 2h 50%!°! [18]
2 50
1 90.73% 2 50 10min
1. 1990
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Study on Extracting Proanthocyanidins in Grape Seed by Microwave

Yuan chunlong', Ren Yamei®, Zhang Yulin* and Yang Y ongping"
(1 College of Enology, 2 College of Food Science and Engineering  Northwest A&F University,

Yangling,Shaanxi, 712100 China)

Abstract In this paper, it is studied that proanthocyanidins of grape seed is extracted with water by

microwave. The result shows that the optimal extraction condition is microwave power380W ,microwave time 5

min, materialwater ratio 1/18, crushing grape seed 40 meshes and the proanthocyanidins extraction ration
reached 64.17%.

Key words Oligomeric proanthocyanidins, Microwave ; Grape seed; Extraction
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Le Marche Mondial Du Vin

Le Marche Mondial Du Vin

Colin Gérard

Shanxi Grace Vineyard Ltd., Taigu, Shanxi 030800 China

Résumé Ce marché doit é&re analysé selon deux axes : la production et la consommation.|l n’ échappe pas au

phénomene de mondialisation avec un certain retard par rapport aux autres secteurs de I’ agroaimentaire, de

I'industrie, de la finance.Cette évolution est due en particulier & I' émergence des nouveaux pays producteurs (NPP)
et alabaisse de consommation des pays traditionnellement producteurs (APP).

Clef Production Consommation Mondialisation

1 Evolution dela production mondiale

La production mondiale devrait se situer en 2005 entre 223 et 240 millions d’ hectolitres selon I’ OIV
Il'y aune surproduction mondiale comprise entre 45 et 85 millions d’ hectolitres.
Globalement de 1970 a 1994 la superficie du vignoble mondia est en baisse (10 millions ha en 1970, 7,7
millions d’ ha en 1994), cette tendance est générale ,plus accentuée dans les anciens pays producteurs (APP) 30%
mais auss dans les nouveaux pays producteurs (NPP) USA -3%, Argentine -20%, Chili -2%.
Puis la superficie mondiale repart & la hausse et aurait progressée de 164 000 ha entre 1998 et 2000.
Cette progression est due aux NPP, car si on compare |’ évolution des surfaces des APP acelle des NPP:
i. APP : Stabilisation autour de 3600 000 ha
ii. NPP: 4357 000 ha soit une augmentation de 184 000 ha
Evolution des surfaces totales des vignobles hors de I’ Union Européenne : en milliers d' ha

ANNEE 1999 2002 %
Etats Unis 384 412 +7,29
Argentine 208 207 -05
Chili 158 180 +13,9
Afrique du Sud 115 117 +1,74
Australie 123 159 + 29,27
Nouvelle-Zé&8ande 12 15,5 + 29,17
Moldavie 149 170 +14
Hongrie 99 90 -10
Roumanie 253 230 -10
Bulgarie 114 108 -5,55
Autres pays d'Afrique 212 220 +3,77
Autres pays d’Amérique 139 153 +10
Autres pays d’ Europe 726 705 -3
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Asie 1481 1590 +7,36

Dont Chine 200 250 +25

Total Union Européenne a15 4173 4357 +4.4
Estimation de la superficie mondiale : en milliers d' ha

1999 2000 2001 2002

7721 7889 7927 7943

Si on rapproche I’ ensemble de ces chiffres il apparéit une certaine imprécision.

i.Mais il s agit de d estimations et la somme du tableau par pays serait supé&ieure de 9,8% al estimation de la
production mondiale.

ii. Le rendement al’han’ai pas non plus cohérent :

1. Au niveau mondial : 220 000 000 hl pour une surface arrondie a 8 000 000 ha soit 27,5 hl /ha

2. Pour la Chine par exemple la production estimée est de 4 000 000 hl pour une surface de I’ ordre de 250 000 soit
un rendement de 16 hl /ha ce qui est une aberration quand on connait les rendements en Chine qui S approchent
plus de 100 hl /ha.

3. Ces Chiffres ne sont pas beaucoup plus cohérents pays par pays:

pays surface ha volume hl rendement /ha
Espagne 1228 000 42 500 000 35
A du sud 117 000 7 189 000 61
France 912 000 49 880 000 60
USA 412 000 20 450 000 50
Australie 159 000 11 550 000 73
Chili 180 000 5752 000 32
Itdie 898 000 42 500 000 47

En fait ils prennent en compte I’ ensemble de la production de raisins, incluant, jus de raisins, concentrés, eaux de
vie, vinaigre.

La production mondiale de raisins est estimée 461 100 000 T dont 15000 000 de raisins de table et 1150 000 de
raisins secs.

Les millionnaires de la production du vin sont au nombre de 7: France, Espagne, Etats-Unis, Argentines, Chine,
Austraie.c’ est le top 5 des producteurs de vin dans le monde.

Production ) ) Croissance PDM
PAYS o Part de la production mondiale
(milliersd’hl) 2001/1990
1- France 5572 20% -0,3%
2- Itaie 5023 18% -5,2%
3- Espagne 3638 13% +1,1%
4- Etats-Unis 2500 9% +4,2%
5- Argentine 1351 5% -2,1%

2 Evolution dela consommation mondiale

En 2004 la consommation mondiale de vin a passe la barre des 30 Milliards de bouteilles. Elle devrait atteindre les
31,66 Milliards en 2008.
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Cette consommation évolue inversement dans les APP et les NPP.
Elle baisse dans les APP et progresse lentement dans les NPP sauf en Argentine que |’ on peut assimiler aux APP.

Pays l/cap  Observations
APP & Europe

Cette consommation éait de 170 dans les années 1970, elle a baissé de 19,1 % entre

France 54,16
1996 et 2003
Itaie 475 Ellebaisseauss ré gulierement de 2% depuis 1999.
Suisse 41,4 Hausse de 4,2% depuis 1999
) Elle é&ait de53,59 litres en 1990 et de 75,67 litres en 1980, soit en 13ans une baisse de
Argentine 33,68
plus de 55,5%
Espagne 33,8 Baissede 10,3%
Benelux 31 Elleest stable
Angleterre* 17,5 Unedescroissanceslaplusforte. Estimation 2011 soit +25%
Irlande* 17
Allemagne* 24,4 D’ici 2011 croissance estimée de 28,6%
Pays bas* 22,6
Danemark* 33
Suede* 18,75
Finlande* 8,72
Norve g 10,00
Avec I' Angleterre, ces pays représentent la plus forte croissance, soit pres de 75% de
* I’ augmentation de la croissance mondiale de la consommation d’ici 2008.
Slovaguie 12,6
NPP
Etat Unis 8 Estimation : en 2008 elle devrait atteindre 9,4 |
Québec 16,5
Chili 14,6
Afrique du Sud 9,18 édle se stahilise.
Australie 22,2
Autres NPP Stagnation ou faible progression
Japon 2,8

. Une progression de |’ ordre de 10% par an devrait amener
Chine 0,36 . )
Laconsommation &+/- 1 litreen 2011

L’ évaluation de la consommation par pays est difficile a &ablir, car il y a des distorsions lorsque I’ on rapproche les
chiffres selon les sources d’' information.
La tendance de I’ évolution de la consommation est globalement faible.
Les Etats-Unis deviendrait en 2008 :

le premier pays consommateur en volume ( 27,66 millions d' hl).
Cette modeste augmentation mondiale ne devrait pas permettre de résorber 1a surproduction endémique qui selon
L' OIV devrait atteindre en 2005 entre 45 et 85 millions d' hl.

235



VIN BIERE Spiritueux Jus de fruits Softs D Eau miné.
1960 126,9 354 2

1970 109,13 41,25 23 2,49 18,5 34,6
1980 91 4431 2,52 2,61 233 47,1
1990 731 41,5 25 85 37,6 76

1999 57,2 38,7 24 69 36 108

Concurrence des différentes boissons : il est intéressant de voir comment évolue la consommation des différentes
boissons, la France est un bon exemple :

I'y a donc une corrédation entre les difféentes boissons, diminution de la consommation de vin augmentation de
la consommation de jus de fruits, softs drinks, eaux minérales. Cette constatation pourrait se faire pour chague

pays.
Ce qui est intéressant ce sera de voir comment cette consommation va évaluer en segmentation de marché.

3 Evolution dela commer cialisation =phenomene de mondialisation

II'y aune globalisation du marché du vin et restructuration des entreprises multinationales.
Il'y a une croissance exponentielle du marché international du vin ( +140%)
i .du fait de I" évolution mondiale de la consommation
ii .del’'intensification des échanges internationaux
iii .de la politique agressive des NPP ( Austraie, Chili, Californie) depuis les années 1980.
Cette globalisation progressive du marché aconduit a de nombreuses restructurations.
Une vingtaine d’ entreprises Leaders (MFWI) prend une part importante du marché, a cété de celle-ci subsiste un
nombre important de petites entreprises. (MFWI : Multinationals Firms of the Wine Industry)

Pays Grandes Firmes CA «vins»M.$ Poids

) 6 firmes : Gallo, Constellation, Mondavi,
Etats-unis

Brown-Forman, Wine Group, K. Jackson 4441 32%
Sfirmes: Castel, LVMH, Pernod Ricard,
France . .
Grands Chais de France, Va d' Orbieu 3355 24%
i 3firmes : Forster/Beringer Blass,Southcorp,
Australie
BRL Hardy 2328 17%
Royaume-Uni 2firmes : Allied Domecq, Diago 2034 14%
3 firmes : Oetker/Henkell,
Allemagne )
Gunter Reh/Schloss Wachenheim, Rotkdppchen 1403 10%
Espagne 1 firmes: Freixenet 455 3%
TOTAL 14 016 100%

Ces vingt firmes représentent 27% du marché mondial.
Il'y a un processus de concentration de plus en plus évident. Le rachat par Constellation de Mondavi au
Etats-Unis, le rapprochement difficile de Southcorp et Forster en Australie en sont I'illustration.
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Part dela N )
Pays Leaders . Nom des premiéres entreprises.
production
Nouvelles 4 entreprises 85% Montana Wines Ltd, Nobilo VintnersItd
0
Zd&8ande VillaMaria Estate Ltd, Corbans
Afrique du Sud 2 entreprises 80% Distell Group Limited, KWV
) ) Southcorp , Forster Beringer Blass,
Austraie 4 entreprises 60%
BRL Hardy, Orlando Wyndham
) ) Tittarelli, Bodegasy Vinedos Etchart,
Argentine 10 entreprises 50%
Bodega Chandon, Bodega Norton
) ) E1J Gallo, Constellation Brands ( Robert Mondavi corp), The
Etats-Unis 4 entreprises 50% :
Wine group.
o ] Conchay Toro, Vina San Pedro,
Chili 5 entreprises 25% ) . ) )
Vina Santa Rita, Vina Santa Carolina
LVMH, Marie Brizard & Roger International, Castel, Grands
France 10 entreprises 25% Chais de France, Baron Philippe de Rothschild, Pernod Ricard,
Vd d Orbieu, Groupe Boisset
Portugal 10 entreprises 20% Santa Marta, Sogrape, José Maria de Fonseca
) Freixenet, Codorniu, Bodegasy Bebidas,
Espagne 10 entreprises 15% )
Arco Bodegas Unidas
] ) Zonin,Antinori, Ruffino, Caviro, Gruppo
Itaie 8 entreprises 13% ) o ) o
Italiano Vini, Coltiva, Riunite
) Oetker, Schloss Wavhenheim,
Allemagne 4 entreprises 12%
Rotk&ppchen, Peters Mertes
Chine 3 entreprises 80% Changyu, Graet Wall, Dynasti

Type des opérations de restructuration :

Opération de contr6 le (CT): opérations d acquisitions par le biais d OPA ou de prises de participations

majoritaires.

Opérations d' Alliance (AL) : prises de participation non majoritaire, création de groupes, fusion, mise en commun

de moyens de production.
Opération de vente : (VT) vente totale ou partidle.

De 1996-2003, pour les 20 FMIV il y aeu plus de 900 opérations.( 49% AL ).
Les FMIV des NPP ré ussissent mieux dans la création et le développement de « Vins de marque » . Aux Etats-Unis

le total des ventes de «Vins de marque» peut-étre estimé a 70% contre 15% pour les APP.

concentrent sur le segment des produits & prix moyen.
La segmentation du marché est suivante :

Ces firmes se

SEGMENT PRIX QUALITE MARCHE MONDIAL

Total millions de Bouteilles €
30000 0% TOT PU CAmE % CA
LUXE 1 300 33 9900 12,87
ULTRA PREMIUM 5 1500 14 21000 27,30
SUPER PREMIUM 10 3000 32 9600 12,48
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PREMIUM 34 10200 21 21420 27,85
POPULAR PREMIUM &BASIC 50 15000 1 15000 19,50
100 30000 76920 100

Ce sont des estimations (sources. Rabobank International (2003) et OIV)

84% du volume (PU<2,1€) génere 47,35% du CA

15% du volume ( 3,2< PU<14 €) gé nere 39,78 % du CA

1% du volume (PU>33 €) gé né re 12,87% du CA
On retrouve en partie cette segmentation sur le marché Chinois, les vins dont le prix est supéieur a 100 RMB
représentent 4% du marché.

4 Conclusion

Le commerce mondia du vin va connaitre une concurrence de plus en plus féroce, les concentrations vont donner
des moyens (financiers, techniques) aux groupes pour conguérir des parts de marché. L’ excédent de production se
résorbera, non du fait de la progression de la consommation mais du fait de disparition de vignoble de basse
qualité ou de restructuration des vignobles des APP.

Ces concentrations vont se poursuivre, une vingtaine de groupes mondiaux contré leront plus de 40% du marché.
Paralle lement existera un nombre important de petits intervenants spécialisés dans des segments de marché.

Maisil ne faut pas oublier que du fait de la mondialisation il y de plus en plus de boissons en compétition.
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L eisure, Sight-Seeing, Exploration —

Wine Culture, Wine Tourism and Wine Promotion

Peter Kupfer
(Mainz University, 76711 Germersheim Germany)

Abstract Considering that fruit and grape wine has been the first fermented drink used by our forefathersin
most of the world cultures at least ten thousand years ago, this paper assumes that grape wine is not only the oldest
cultural drink of mankind, but also an intercultural product which does not have its source in only one specific
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culture or society. Therefore grape wine belongs to the cultural assets of most of the great civilizations and is
inseparably coupled with the development of philosophy, religion and literature. This is not only true for the
Occidental civilizations, but also for China as recent archaeological discoveries and historical literature sources
reved. The main difference between the civilizations is that wine culture has undergone ups and downs during
different historical periods. In Chinese history for instance, wine and especially grape wine culture had its climax
during Tang Dynasty (618 907), and has greatly influenced, if not decisively shaped the golden age of Chinese
poetry. The fact that grape wine culture has been almost forgotten in China during the following dynasties until the
end of the 19" century does not justify the grape wine to be labelled as "Western" or "imported” product
designated only for the wealthy classes and upstarts in China's new society.

This article tries to demonstrate that grape wine and the revival of its culture has great potentiaities in the
economically prospering Chinese society at the beginning of the 21% century, especially in context of the fast
progressing globalisation. As a result of the rapid development of the international wine market during the latter
part of the 20" century, most of the wine producing countries have introduced production quota regulations and
quality standards. Whereas the globa tendency tills shows the threat of overproduction, growing competitive
pressure, dropping prices and dumping, China, with a present per capita wine consumption of only one percent of
Germany's or haf a percent of France's consumption, seems to be the only country with a big potential
growth-oriented market. Several examples in European wine producing countries reveal that different concerted
actions and measures undertaken by wine producers in cooperation with local authorities, travel and service
agencies, hotels and restaurants have been successful for promoting and cultivating the local quality wine
production. In connection with internationalised and steadily rising quality standards in wine production, China
should as soon as possible use the chances of reviving and stimulating her wine culture and market by well
calculated strategies.

Regarding the recently growing demands and the considerable change in the field of tourism and gastronomy,
China seems to have perfect conditions to develop wine tourism (enotourism) together with wine and food culture
(enogastronomy). Wine tourism has had a long tradition in Europe and has been successfully revived there
recently, with an expanding rival market for the travel agencies.

For this purpose and under the condition of a well coordinated cooperation between the wine producers and
the other regional partners the following projects with a very good response in European countries could be
introduced to China as well:

- the establishment of "wine roads’ with their infrastructure which since many years has been the most
successful project in Germany, Italy and other countries;

- thefoundation of cooperatives, associations and action groups in connection with a network of centres for
wine information, tasting and sale;

- exhibitions, trade fairs, wine testing sessions, regional and loca wine festivals, open days of wineries,
open nights of wine cellars, events with wine and culinary cuisine, music, art, theatre, training courses for
winegrowers and interested consumers, and similar activities all around the year;

- the organization of competitions and awarding of prizes at international, national, provincial and regional
level, and also for specia purposes, for example for red wine, sparkling wine, for the best winegrower, and so
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forth; a good way of advertisement is the publication of awards and the best wineries,

- yearly elections of a "wine empress' and "wine queens' at national and regiona leve;

- agreements about wine advertisement with well-known companies, like airlines and the national railway,
and with prominent politicians, athletes, TV and movie stars, singers and cooks.

Key words Wine culture, Wine tourism, Wine promotion
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Analysisof Main Winery and Typesof Winein Japan
Tu Zhengshun™® Yoshihide Hamano* Su Huairui®

(*Biology Department, College of Science and Technology, Qingdao University, Qingdao 266071 China;
2123-36 HATHUZAWACHO,HACHI QJI-SHI, TOKYO 193-0845 JAPAN;
3College of Horticulture, Science and Engineering Shandong Agricultural University, Taian 271018 China)

Abstract The main winery,types of wine and the wine price in Japan were introduced in this paper.the
arduous efforts made by Japan winery in the harsh market competition were observed. This paper am to help
China wine industry develop healthy and export it s products to Japan market.

Key words Japan, wine, main winery, types of wine, market price types of wine
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Famous Brand Strategy and Business Development
--How to establish the famous brand of China Great Wall Winery Co., Ltd.

Xi Dezhi
(China Great Wall Winery Co., Ltd. Shacheng Hebei, 075400 China)

Abstract Facing the increasingly fierce market competition, wine enterprise must carry out Famous Brand
Strategy. It's main matters are to establish famous brand’s, to carry out company’s innovation, to think highly of
products quality control, to increase the devotion of science and technology, to enhance the cultural construction
ad so on. In this article author discussed how to establish the famous brand strategy and analyzed its economic
benefits, zoological benefits and social benefits through the practice of China Great Wall Wine Co., Ltd.

Key words Famous brand, Quality control, Coordinated growth
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Competition Analysisand Stratagem Union foundation of Wine

Enterprisesin China

Shen Zhongxun, Huang Tianzhu and Wang Qingwei
College of enology of northwest A& F university Yangling Shaanxi 712100 China

Abstract Actuality and challenges make the relationship which competition with cooperation certain
in each wine enterprise in China. Unfair competition or confusion among enterprises should weaken the
strength in whole industry. But cooperation in each enterprise can avoid devastating competition share
resources and supplement strongpoint each other so that the industry should upgrade progress continuance
development according successful experience to other industrys. Thus the only way of industry development
is enhance cooperation in each enterprise and establish stratagem union in wine enterprise in the future.

Keywords wine enterprises competition cooperation stratagem union

265



266

(1

(2

[3]

712100
200000

(4



2.1

2.2

267



2.4

2.5

2.6

2.7

3.1

3.2

268



3.3

3.4

3.5

2003
2002

" 4JSd

269



3. . . 1998
2001 2 54 56

Status quo and Counter measures of Wine Enterprise
to develop Club Marketing

Li Jiagui', Shen Zhongxun' and Wang Y uan®
(*College of Enology, Northwest A& F University, Yangling, Shaanxi 712100 China
2ghanghai Vinisuntime Niya Co. Ltd., Shanghai 200000 China)

Abstract In this article we analyzed the market background of wine enterprises developing club marketing
in China. Based on the analysis of its present conditions we concluded some countermeasures to develop wine
club marketing. The countermeasures are to strengthen service consciousness, to attach importance to public
relations, to give prominence to club’s recreationa and intellective functions, to tighten up the management, to do
some work indeed in target market subdivision and consumer market’s cultivation, to found wine club leagues to
enhance wine club’s market organizing level.

Key words Wine enterprise, Club marketing, Organization innovation
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Resear ch on Brand Marketing of Wine Industry in China

Zhang Jun® Huang Tianzhu®and Gao Leihong®
(?College of Enology, College of Economics and Management, Northwest A& F University, Yangling Shaanxi, 712100 China;
3College of Finance, Shanxi University of Finance and Economics, Taiyuan Shanxi, 030006 China)

Abstract To analyze the actualities of wine industry in China and in the world, the article indicates that there
is a large potential market in our country and the wine brands of the east are stronger than those of the west.
Through SWOT anaytica method, the article indicates the opportunities and the different factors of the wine
enterprises in China, and that the Chinese wine enterprises adopt the brand marketing strategy to share more
market.

Key words Wine Wineindustry Brand Marketing
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