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Discuss wine as a specialty food, its impact on health and society
Assess classes of wine for attributes and basic faults. (helpful in wine and food pairing)
Relate viticulture, geography, climate to a typical wine profile
Explain winemaking processes for types/classes of wine
Discuss classification and appellation systems for selected wine producing regions. (Advantages/disadvantages)

1. Discuss wine as a specialty food, its impact on health and society
2. Assess classes of wine for attributes and basic faults. (helpful in wine and food pairing)

A wine’s character reflects terroir and regional winemaking philosophy

Wine style relates to how grapes were processed
White wines are made of grapes that were fermented off skins with primary and secondary fermentation
E.g. Sparkling wines 
Red wines are made of grapes that were fermented with skins.
Some sweet and high alcohol wines are made from grapes dried, late harvest, BC; fortified
Late harvest wines have higher level of sugar

Other factors that influence a particular style of wine
Genetic: varieties of grape
Environment for grape growing
Vintage, terroir, viticulture
Oenology
Ageing

What is wine?
Compositions of wine:
Water 
Ethanol
Acids
Sugars
Tannins/Phenolic
Volatile compounds
Proteins, Vitamins, Minerals

***red wines have less water and less sugar than white wines, but reds have higher level of acidity than whites. Also, level of tannins are higher in red wines than in white wines because red wines are made of grapes with skins and skins are tend to be bitter.

Quiz: differences of red wines and white wines.
Ex. Sauvignon Blanc (dry whites) versus Cabernet Sauvignon
See pdf

Whites have slightly more water, higher level of acidity, more sugars than reds
Reds have more ethanol and a lot more tannins than whites.

Aldehydes (Hexanal)
A vegetative note, often a green apple aroma in some white wines
Monoterpenes
E.g. linalool –floral note in riesling
Muscat aromas (musky scent)
Methoxypyrazines
Bell pepper note in Cabernet Sauvignon
Bean and asparagus aromas
Also found in ladybugs
Norisoprenoids
Leafy, earthy, minty, kerosene (a light fuel oil obtained by distilling petroleum), and fruity aromas

The various aromas of wine depend upon the grape variety, ripeness and processing/fermentation

The diversity of wine and its classification
Country of origin
terroir
Varietal wines
A specific varietal wine can be made from the grapes of a corresponding variety of vitis vinifera 
Vintage
The year the grapes were grown and harvested
Processes of grapes
How wine grapes were processed greatly influences a wine’s attributes.

Classification steps for this course:
Main: by the general processing method
Sub-classification: the specific processing method, wine grapes varietal, country of origin, and vintage.

The Senses and Methods of wine assessment
Colour and opaqueness
Intensity and complex of aromas
Taste
Sweetness, acidity, bitterness
Texture
Structure and balance
Body
Is it watery, silky?
Length of aftertaste

1. A hedonic evaluation: 
one’s own likes and own descriptors 
for personal wine buying and for food pairing
2. A technical evaluation:
objective, standard terminology and approach 
evaluate viticulture or enology approach 
evaluate quality for regulation, classification, ageing potential, and pricing
evaluate and recommend food-wine pairings
involves government, wine/hospitality industry; restaurants, BCLDB, sommeliers, wine consultants, importers, wineries…

First Impression: SIGHT
White Wines:
HUE
Watery, straw green, straw, yellow, gold, amber
INTENSITY
Watery, pale, low, medium, high
Red Wines:
HUE
Purple, ruby, ruby orange, orange brown, brown
INTENSITY
Watery, pale, low, medium, high (opaque)

Technical evaluation of aroma and flavour:
First to volatile
Then soluble in mucus
Move to receptors
Transmission

Recognition threshold: the smallest amount that can be identified.

GUSTATORY:
Tactile
Filiforme papillae
Thin, smooth, silky, velvety, chalky, rough/drying
Bitter
Circumvallate papillae
Sour
Fungiforme papillae
Bland, noticeable, crisp, tart
Sweet
Fungiforme papillae
Dry, off dry, semi-dry, sweet

Steps of tasting:
SEE
SNIFF
REST 30-45s
SWIRL
SNIFF
SIP
SAVOR
SPIT
Aftertaste? Short <10s, med 10-25s, long >25s
DESCRIBE
SCORE

PITFALLS in winetasting:
Adaptation: 
a temporary loss in sensitivity to aroma/taste
Palate fatigue: 
similar to adaptation, but more a loos of ability to concentrate
Thresholds: 
levels at which a taste/aroma can be detected –people can vary in their thresholds of some tastes/aromas
Anosmia: 
full smell blind for all aromas, can be a partial anosmia or temporary in some cases
Taste modifiers:
Alter ability to respond to specific taste stimuli
Some mouthwash/toothpaste contain detergents that modify lipid-containing membranes of receptor cells in taste buds. Thus, wine tastes more sour/bitter and less sweet
Sweetness reduces perception of tannin bitterness
Fat and protein reduces perception of tannin astringency
Sequence of tasting wines modifies perception:
Sweet wine first and dry wine after, the dry wine would taste sour
The correct sequence should be:
Dry first, then sweet, 
Serving temperature:
As wine temperature increases, sweetness and aromas are perceived more easily, buy body and acidity are less apparent

History of Wine
Post-Roman Empire –the dark ages
Egg whites were used to clarify red wines and fish swim bladders were used to clarify white wines.
Egg whites contain protein albumen while fish swim bladders contain the protein collagen. Both can attract tannins and yeast cell walls.
The middle ages
A cru system to classify vineyards:
The classifying various vineyard estates as to the quality of grapes and wine they were producing

Canada Temperance Act of 1878
Enacting prohibition 
In 1918, the federal government stopped all sales and production, importation, and sale of alcoholic beverages
Prohibition was revoked in 1927 in most provinces

In Canada, the control of alcohol is through three levels:
Governments
Courts
Police force

Federal Act: Liquor control act and regulations 1927
Allowed for the provincial control of 
Production
Distribution
Sale
Taxation
Of alcohol by provincial liquor control boards

Federal importation of intoxicating liquors act of 1928 enacted during the prohibition era: it is not legal to buy wine across provincial boarders via the internet.

The food and drugs act sets national standards and units, packaging and labeling standards, production methods, and any constituents permitted

In BC, VQA-BC is currently under the BC Wine Authority
In Ontario, VQA-Ontario regulates itself

 
3. Relate viticulture, geography, climate to a typical wine profile
Viticulture:
Terroir ->the unique characteristics of a wine:
1. viticulture
2. geographical factors:
climate
soil
exposure
topography

viticulture
vitis vinifera
Inherent differences (Genetics) in vine growth and traits:
Grape color and flavour (aroma) and sugar acid traits
Growing season pattern (for producing ripe grapes)
Late summer: Late-August
Muller-thurgau
Early fall: early-mid September
Chardonnay+
Pinot Noir+
Mid-fall: late-sept – mid-oct
Sauvignon Blanc and Riesling
Merlot+
Mid-late fall: late oct
Syrah+
Late fall: November 
Cabernet Sauvignon

Leaf removal is the process of removing leaves from the vine in the area around the fruit clusters, usually immediately above and immediately below the fruit. This is often called basal leaf removal on vertically shoot positioned canopies or simply cluster-zone leaf removal. Proper leaf removal can accomplish the following:
		Improve air circulation
		Increase fungicide/insecticide spray penetration
		Expose the fruit to more sunlight
		Improve flavor compounds, color, and bud fertility
		Decrease titratable acidity, pH, and potassium
		Reduce herbaceous or vegetative aromas in some cultivars
Removal of too many leaves in warm climates can lead to sun-burned fruit.

Berry Attributes
The smaller the berry, the bigger surface:volume ratio. Thus smaller berries tend to have higher intensity of color and flavor
Variety and vine management (i.e. soil type, soil fertility, water availability) influence berry size.
For example, if the vineyard environment is dry, the berry would lose juice which would result in less volume.

Steps important to managing the vineyard for quality wine grapes:
Minimizing pests and diseases
Insect: Phylloxera (root louse), diseases: powdery mildew, botrytis
Optimizing water availability to ensure appropriate soil fertility and drainage and to balance vegetative and fruit growth
Canopy structure is controlled through planting density and orientation, winter and summer pruning, shoot positioning, de=suckering, training system.
Ex. If the plants density level is high, it will become prone to diseases
Orientation: to have them hang up in a horizontal pattern
The optimal density will provide efficient use of land
Winter and summer pruning maintains a set form designed to optimize light interception and minimize shading
Vigorous vines: Pruning removes 90% buds/canes
Overly vigorous vines (not balanced) have excess shading, poor quality wine-grapes, increased winter injury
Light compensation point:
Pruning:
Dormant pruning is done december-late February
Bilateral cordon spur-renewal system
It has a permanent cane, called cordon. All the canes are cut off at the second buds. 
Double Guyot cane-renewal system
All the canes will be removed, except the one that is closest to the trunk. That one will become the main cane.

Balanced pruning:
A system to adjust the wine bearing potential to the intrinsic vigor of the variety in a particular terroir
Root system = photosynthesis -> full grape ripeness
Basic rule: allow 20 fruitful buds for the 1st pound of prunings per cine minimum. Leave another 10 fruitful buds for each additional pound of prunings, up to a maximum of 40-60 buds total, depending upon the cultivar.
Cut the “just right” amount in order to have good quality grapes

Know your potential: decide whether you want to have high good quality wines or average wines 
Low crop level -> high intensity good wine aroma
High yields delay winter hardening because it slows ripening
The buds would die if the cells in the crops are frozen due to low temperature in the winter time
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Viticulture B
Training systems:
Double guyot vs. Scott henry (cane-renewal system)
Double guyot: vertical shoot positioning with wires; divided horizontally
Suitable for narrow vineyards
Scott Henry: shoots are divided vertically and horizontally
Suitable for fertile soils and vigorous vines.

Bilateral cordon (divided horizontally) with spur renewal system
Vertical shoot positioning
When the shoots grow up to the maximum height – it drops all the leaves and fruits… then it will become a cane
For the cordon system, the cordon (the mother cane) stays, Cutting off the shoots (leave two buds at the bottom)

Other training systems:
1. Unknown name
Suitable for soil with low nutrition level
No trellis, head pruned to spurs and canopy is bush/umbrella shaped
Low yielding, but less investment
2. Overhead pergola
spur renewal and trellised
expensive, but high yields and/or protection from hot sun/rain (suitable for desert areas)
3. CSU-Fresno divided canopy system
divided canopy allow for higher vine vigour (more leaf/shoot growth), but also more fruit (higher yields)
balances vegetative: fruit ratio and helps maintain wine-grape quality
4. King Vineyards divided canopy system
with four cordons
high quality!!!

Viticulture –other factors to consider for selection of a training system for a specific variety/vineyard site combination
System must be sustainable
Low maintenance and economical
Depends upon terrain and availability of labour
Machine harvesting vs hand harvesting
Wine quality requirements and achievability
Some are expensive and labour intensive (ex. Scott Henry), but wine-grape yield and quality can be higher (better $ returns)

Sunlight!!! -> produce more dense color 

Canopy Management:
Cluster thinning:
Begins after fruit set – until the end of august
Adjust and balance the fruit load to the leaf area available
Modify source: sink – suitable yield and composition
Pruning:
Taking off the unproductive ones
Hedging:
Cutting off the top to prevent growing too tall
Basal leaf removal:
Opening up the fruit to the sunlight, thus the fruits would warm up a little faster and color more faster
Allow water to escape -> low humidity

Viticulture and terroir:
December-January–February
Prune vines (90% buds removed)
Root cuttings (rootstocks with grafted scion)
Tying canes to wires and field work
March
Fruiting canes set
Vines bleed if cut
Planting out and vine guards set over
Graft buds to replace winter damage
April
Buds swell if soil warms sufficiently (average day temperature >10 degrees) warmer climates: desuckering (def: The removal of young, non-fruit-bearing shoots from a vine.)
May
Leaves, stems, flowers, tendrils enlarge
Frost protection (heaters, wind machines irrigation, insect/disease control)
June
Rapid shoot growth, flower clusters enlarge and open, set berries
Position/space shoots on wire
July
Major berry set and early berry growth underway
Poor weather -> small berries drop (shot cluster)
Late July
Rapid berry growth and enlargement
Scout for pests and disease and spray
August
Berry growth and veraison (change of color of the grape berries or the onset of ripening) occurs
Basal leaf removal
Cluster thinning
Flower-bud set occur (for next year’s crop)
Late August:
Netting or noise makers against birds
Water control: short term, moderate water stress-reduces vigor and speed ripening (water deficit management)
Monitor sugar, acids, pH
Harvesting for sparkling wines and some varieties (late august to early September)
September:
The grapes sweeten and acidity drops (monitor)
Quality is assessed, again some harvesting begins (about 100 days after bud burst)

2011 careful 2006 fine for red wine! 
Bordeaux: argentina Mendoza/ cool temperature messed up the quality of the grape most of the weather(bonarda) 

September/October:
Pickers/machines hired and ready
Mechanical VS Handpicking!
Mechanical Disadvantages:
Unselective –under-ripe, overripe, spoiled berries, ladybugs (methoxypyrazines), terrain problems, grape-damage level higher (decreased potential quality of wine), some are partially crushed
Mechanical advantages:
Fast, economical and necessary if no hand-labour
Can be used at night, which is cooler to reduce oxidation and wild fermentation
Botrytis produces noble rot if warm and dry
Botrytis produces grey mold disease otherwise
Sept: vines accumulate reserves for cold protection
October:
Grape assessments and harvesting
Vines accumulate reserves for cold protection
November:
Grape assessments and harvesting
Cabernet Sauvignon?
Late-harvest, BA wine, icewine?
Vines accumulate reserves for winter and cold protection
Leaves yellow and drop. Cover crops sown
December:
Collect late harvest grapes
Icewine?
Pruning and propagation (grafting scion to rootstock) may begin
Vines resistant down to about -20 degrees

Summary:
Pruning: may begin in December, ~Jan~Feb
Frost protection: May
Shoot positioning: June 
Training systems: June?
Berry growth: July~Aug
Veraison: Aug
Cluster-thinning: Aug
BLR: Aug
Water deficit management:
Noble Rot: September
Harvesting (mechainical vs hands): harvesting for sparklings begins in late Aug~Sept 
Reds harvesting: November
Late harvest: Nov~Dec


The Role of Terroir in Wine-growing

Components of terroir:
soil 
it partly mediates vine’s rate of growth and balance between reproductive and vegetative
it contains nutrients and water essential for vine growth
ex. Marginal soils are not favourable for desirable vine growth
marginal soils may have poor structure, sub-optimal nutrient content, and sub-optimal pH
poor structure: if the soils are very rocky or compacted, the soil may impedes root growth, and may not drain properly and therefore it can become waterlogged. ->poor aeration will lead to vine death because roots would die if there is not enough air for respiration for the roots. Also, the roots would die if the soil drains too quickly. Because the plant and the roots generally amy quickly become water stressed (wilt) then die.
Sub-optimal nutrient content: Plants need access to and the ability to absorb via the roots essential elements so tht they can produce amino acids for the proteins and enzymes and many other compounds. Without sufficient levels of these essential elements the vines cannot function or grow properly. The soils may simply lack some of specific or all nutrients -> thus may have a poor nutrient holding capacity
another nutrient stress may come from an excess of specific or all nutrients. 
Sub-optimal pH: nutrients are not as available or the low/high pH (ideal pH is 6~7) may simply stress the roots directly.

Influence of marginal soils on wine-growing:
Excess nutrients would result in excess canopy growth. Thus the fruit becomes shaded and doesn't ripen properly, which leads to poor berry-set and lower fruit quality.
Inadequate nutrients would result in poor canopy establishment and photosynthesis and poor berry set and growth.
Flooded roots and dry roots would lead to root malfunction and wilting shoot, poor berry set and growth.

General Soil Components:
Sandy
Loam
Silt
Clay
Limestone/chalk
Organic matter

Components of terroir:
Climate
Weather: growing season temperature, sunshine, cloud, rainfall conditions for single year
Highly influences yield and quality for that year
For quality wine growing one needs sufficient and timely rainfall and warmth and sunshine! Light breezes are helpful in drying up grapes and preventing botrytis and other rots. Also one needs to avoid frost, hail, drought, late season rainfall. Heavy winds can damage vines
Vintage: is all about weather and specifically refers to the year the grapes were harvested.

Wine-grapes are indigenous to the TEMPERATE zone between the 30th and 50th parallel of latitude north, and can be grown in the temperate zone between 30th and 40th parallel of latitude south

In TEMPERATE ZONES, grapes are grown in 4 recognized climate zones:
Mediterranean climate 






Continental climate 






Maritime climate






Cool-climate







Some Unique, Sub-classifications of climates:
A cold mid-latitude desert climate (due to rainshadow effect)
The rainshadow effect gives some areas more sunshine and hence warmer and drier than most regions in a similar latitude. 
A desert adjacent to a Mediterranean climate
A very productive viticulture area with access to irrigation water
A high altitude climate
Provides a cooler day and especially night temperatures. These can be used for viticulture in areas that are normally too hot for grapes

Slope and aspect can have an important influence on microclimate (def: the climate of a very small or restricted area) and vineyard success.
The decreasing amount of solar radiation intercepted as slop increases in a north aspect (also east and west)

A south aspect together with a moderate degree of slop, the vineyard orientation to sum is enhanced. Thus, an enhanced warming pattern over the growing season.

For a cool climate, the southern aspect would allow wine-growing to exceed quality expectations because southern aspect increases the sunshine hours and heat for vines.

A northern aspect has the opposite effect than a southern aspect.

Classification of viticulture areas by temperature:
Heat summation units / growing degree days:
In May, calculate all the daily temperature (which is the max + min of the day / 2)
Then subtract 10 for each day’s average
Sum the difference for growing season

European Economic community climate zones
The wine growing regions in Europe were divided into 6 climatic viticulture zones:
A: coolest 
B: cool
A and B zones have lower yields –mostly white wines with high acidity (some chaptalized: sugar added to the must before fermentation to increase the final alcohol level)
Cla: warm
Clb: warmer
Cla and Clb have white and red grapes produced with lower acidity and higher sugars. Rainfall tends to be lower in Clb but variable in Cla
Cll: warmest
Clll: warmest and very dry
Cll and Clll have bulk, lower quality reds, and typically low quality whites. If water is not a limiting factor, high yields are possible

Viticulture and terroir
Matching variety to site:
Matching genetics to terroir (including soil, climate, temp., growing season, sunshine, rainfall, slow and aspect, winter cold)
Canopy management, irrigation, fertilizers, frost protection, basal leaf removal and a green-harvest can enhance the ability of a vineyard to ripen grapes and to more reliably reach the desired quality

Two major “climate zones” where wine-grape production is typically located???

4. Explain winemaking processes for types/classes of wine oenology: science/study of wine and winemaking

White wine making:

Whites Versus Reds:
Whites tend to be more acidic than reds, less alcoholic, and less tannins (might have a hint of bitterness but not astringency) than reds
Can used red and white grapes
Most whites are consumed young and have little aging potential
Whites tend to be more diverse and distinctive in flavours and styles than reds

Reds are less fruity. More oak effects 
Reds have astringency and bitterness from tannins, from polyphenolics and anthocyanin pigments, and flavonoids. 
Tannins are anti-microbial and antioxidant – thus add stability and longevity to reds.
Floral notes are not so typical for reds (but some on Pinot Noir and Sangiovese)
Many reds produce berry-like aromas. (ie. Black current, cherry, and plum)

I. When to harvest: Whites!!!
Depends on the type of wine desired
Factors including cost & profit differences for economy vs premium market, style desired (sparkling, ice wine, or late harvest), and the market trends (what’s popular)
Depends on the ripeness of the grapes
Optimal varietal aroma character:
Different aroma will be produced from a different harvest time. 
Under-ripe grapes have a slightly floral and citrus flavoured wine. Once ripe, the wine would have a ripe apricot and floral aroma
If the grapes are harvested a week later, the wine would lose the apricot note and is predominantly floral, ethanolic and somewhat oily
Sugar level:
for the minimum sugar level for white wines: at least 150g/kg juice (15%) which needs chaptalization!!!
200g/kg is appropriate minimum for better quality white wines
as grapes ripen, sugars increase and acidity decreases to a point where the balance is optimal.
7-8g acids/kg is desired with at least 200g sugars/kg juice.
The health of the grapes and vineyard:
Prolonged, cool, rainy weather in the fall may promote disease (botrytis grey rot)
Weather:
Weather influences the disease levels!!! Damp, cool, rainy weather is unflavored to the grapes because the spread of disease is faster
Heavy rain ->swell grapes and dilute the juice which would result in a lower quality wine
Before the rain: the winemakers must choose to either harvest the grapes early and perhaps at a lesser quality and ripeness level or gamble to choose the rainfalls and delay harvest
Frost: the main worry is that severe cold could damage the leaves and shoots. Once leaves are damaged, no further ripening is possible so that the grapes are harvested as soon as possible
Cool temperatures slow microbial growth
To minimize problems of a) bacteria –vinegar (acetic acid) formation b)enzymes and browning c) wild yeast/fungi-off odours:
some growers will blanket the grapes with CO2, most sprinkle with SO2 for antimicrobial and antioxidant effects. 
SO2 also used for the preservation effect.
White wines, sweet wines, and low acid wines require more SO2 than reds, dry wines or high acid wines. Because the reds, dry wines or high acid wines have tannins or lack of sugar for microbes to act upon or have a low pH/high acidity which discourage microbes and the tannins may lower oxidation

II. how white wine is made:
1. A hopper is filled during mechanical harvesting or from crates with freshly picked grapes.
2. Crusher destemmer: grapes are cracked by rollers and the grapes fall through holes, leaving the stems/leaves behind. 
Cellulases and Pectinases may be added to improve juice extraction and these enzymes help breakdown cell walls so that full juice extraction can be accomplished with ore gentle pressing. This would reduce extraction of bitter compounds and tannins from the skins and seeds.
3. The must (which is partially crushed grapes and juice) may go through a heat exchanger to cool the must and discourage oxidation and wild fermentation (SO2 may again also be added)
4. Pressing the juice off the skins:
The must is pumped into a pneumatic press, where the free run juice (highest quality juice) is removed and then the juice is gently pressed off the skins and seeds. 
The free run juice before the actual pressing is the highest quality juice for highest quality wine. 
The press run juice is produced from pressing with a gentle buy powerful pneumatic press is slightly more bitter and less fruity, but it is often mixed with the free run juice.
5. Preparing the must - Juice clarification:
The juice is then collected and pumped to stainless steel settling tanks, enclosed with cooling jackets
The tanks may be topped with CO2 or N2 to reduce oxidation
Glucosidases may be added to increase the concentration of volatile “fruity” aromatics in the juice
The settling step helps to eliminate suspended debris that may contain bitter/astringent compounds and some that can cause a loss of fruitiness if fermented as is.
A clarifying agent (silicone dioxide) may be added to help precipitate the suspended debris
Chaptalization and acidification
Chaptalization can be done if the juice doesn’t contain a sugar level high enough for a wine with a target ABV level
If less than 200g/kg juice, sugar will likely be added.
Acidification may be done by adding tartaric acid (or citric) to the juice if total acidity is too low
For white wines: need 5-7g/L
For red wines: 4-5g/L
Amelioration: excessively acid juice may be diluted with water and then sugar is added before fermentation. (acidity is greater than 12g/kg juice)
Pre-fermentation
Wild microflora!!! Levels of microflora in the bloom present on the outer skin of grape
Wild yeasts: Kloeckera apiculata, Schizosaccharomyces
A low number of wild yeast will be stains of saccharomyces cerevisiae. These may help in a proper fermentation; however, may be slow and not prevent the other yeasts from introducting taints. Possibly, they may themselves introduce taints depending upon the fermentation conditions.
Commercial saccharomyces cerevisiae tolerate higher alcohol and can kill off other species and dominate the fermentation.
6. Fermentation:
the juice/must is pumped to cool-jacketed fermentation tanks and once the just is cooled to around 12-17 degrees, then cultured yeast is added.
The fermentation is rapid once started
As the fermentation process gives off much heat, the tanks have refrigerated jackets to maintain the 12-17 degrees to help preserve fruity aroma compounds
After 24-36 hours after sugar/acid and yeast addition, heat increases browning, the heat and CO2 dissipate fruity aroma/bouquet
CO2 escapes through a one way valve so that the pressure doesn’t build up in the tank.
Micro oxygenation may be applied to help clarify the wine and avoid reduced sulfur compounds from forming.
After 4-6 days of rapid activity, fermentation slows down ->glucose/fructose levels drop and are generally used up and then the wine is DRY! Most sugars are consumed by the yeast in their growth and metabolism
Lees=dead yeast (become the sediment of wine in the barrel) are formed after the yeasts die and sink to the bottom.
The wines then are soon bottled and oxidation is minimized as much as possible
7. Post fermentation:
RACKING: if the racking is delayed too long, the wine then spends too long over the lees, thus the wine may pick up rotting yeast/debris aromas

***at this point, the winemakers may consider the style and quality of the wine and decide on further processing. The winemaker may process the wine for secondary flavours:
1. Sur lie: the wine is left over the lees (the dead yeasts) this process would result in a bread dough flavour and a creamy mouth feel. Leaving a wine sur lie may stabilize it and slow oxidation. A wine that lacks aroma notes benefits from being sur lie through an increase in complexity
2. another approach is have the wine racked off into barrels to allow some oxidation and development of barrel bouquet –typically smoky woody notes and possible vanilla/spice notes
3. The wine may be chilled to -4 degrees to precipitate tartaric acid out of the wine. This is done for wines that have medium to high acidity -> it decreases the acidity of the wine and stabilizes it so that the tartaric acid doesn’t form crystals in the wine bottle after the consumer has purchased it

After RACKING: if it has high acidity, it is cold-stabilized at -4 degrees to precipitate tartrates as crystals, and it is then fined.
FINING: addition of an agent to precipitate debris/compounds in suspension…some problems that are needed to solve include a protein haze, off-smells from various sulfur compounds and bitter or astringent tannins (which is unacceptable for white wines)
Gelatin: tannins (astringent)
Egg albumen: tannins (astringent)
Tannin: protein (haze)
Bentonite: protein (haze)
Casein: acids and tannins
PVPP: brown/oxidized pigments
After FINING and subsequent racking off successfully, the wine is clear and is said to fall brilliant, which means that the wine is perfectly clear with acceptable colour and no off aromas/tastes.
8. Cellaring: storing to eliminate fermentation bouquet
fermentation bouquet aromas are like banana, bubblegum, grapey
Malo-lactic fermentation would add some aroma complexity to the wine
A MLF with Leuconostoc enos helps to stabilize wine and also provide softer acidity and a change in complexity
Oak and tank aged wines often blended for balance
9. Finishing and balancing
finishing is the process of removing components that could cause discoloring (when heat/cooled), or throw a sediment or produce bad flavours. This is when one removes microbial contaminants, remaining proteins, crystals of bitartrate, copper, iron
Finishing may have been done earlier with an addition of an agent such as egg white, gelatin, casein to precipitate debris in suspension
***Casse is a metallic haze from protein-metal complexes. A wine with casse is treated with bentonite (a clay) that binds and precipitates protein in suspension
balancing: >9 g/kg -> very acidic… then sugar concentration may be adjusted to 10g/L sugar to offset the excess acid taste.
Winemakers may also precipitate acids out by adding chalk1 or by conducting an acid fermentation (MLF) with bacteria2. Acids can be removed also by ion exchange3 and again by cold stabilization4
just before fermentation, there may be a final addition of SO2 to freshen/preserve the wine
10. Filtration and bottling
filtrate through a sheet or membrane filter to remove particles, bacteria, yeast, etc.
bottling closure: optional cork of stelvin screw cap; inert N2 enclosure
the wine I bottled and held a short period for labeling and again before being shipped to avoid bottle shock!
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Red wine making:
Reds are more alcoholic
overall sugar level is higher! More sugar is needed in reds because reds have more alcohol content than whites. Hence, more sugar are added to allow for higher alcohol (reduce bitterness/astringency)
Last longer than whites

Harvest Criteria:
Type of wine desired:
Premium market: always has grapes that were hand picked, selected carefully… they used the best quality corks. The thickest and longest cork.
Economy market: has machine harvested grapes
Keep in mind that the longer you leave in the oak the more capital you get… =it costs more money
Optimal varietal-aroma character:
The longer the grapes grow… the better tannin : because as the grapes go from slightly under ripe to fully ripe, the skins gradually lose tobacco-harsh tannic taste.
Picking up late generally results in a higher quality wine
Winemakers taste the skin for vegetal notes/tannins and look at how brown the seeds are in order to judge ripeness. The seed coats of the grapes go from green-brown to a more uniform brown color. 
Sugar and acid concentration and balance
11-12% alc… this need to be chaptalized in order to get 12.5-14.5% alc
longer hang time is required for the higher sugar levels needed. The grapes generally metabolize more of the acids to sugar and thus acidity is often lower unless acidification is used.
health of the grapes and vineyard
similar to whites, some oxidation and microbial issues include: acetobacter –vinegar formation, enzymes and browning, and wild fungi/yeast –off odours.
botrytis?
resistant to disease? Long hang time results in higher losses due to disease.
Weather is also a critical factor (as with white wine grapes) especially as the hang time for grapes is extended for reds.

How wine is made –premium red wine
The general temperature for reds fermentation (20-30) is higher than whites (17)
Commercial white wines are usually mechanical harvested, whereas for premium red wines, whole cluster hand harvesting is more typically used.

1. In the vineyard, whole grape bunches are selectively collected into smaller containers and these are moved into the winery and then sorted on a conveyor to remove debris and unsuitable grapes
2. Crusher-destemmer, the grapes go through the conveyor to the crusher-destemmer. It produces a must for fermentation and includes the cracked/crushed grape, seeds and grapes.
3. Pre-fermentation:
cold maceration: this may occur before the yeast is added. 
Pigments may also be hot-extracted immediately after crushing (for bulk wine)
4. Must (with skins) pumped into fermenter and adjusted: 
Chaptalization with sugar may occur 
5. Fermentation: either a natural or cultured yeast fermentation!
Dry ice: CO2 is added for anaerobic conditions: push the skins to the surface to form a cap
Fermentation temperatures maintained at 20-30 degrees
To enhance colour extraction by ethanol, the skins in the cap:
1. Are punched down manually or,
2. The juice-wine is pumped over the surface to sink them or,
3. Some wineries are bubbling compressed air into the base of the tank and as it rises through the must and cap the air very effective mixes the skins into the fermenting must or,
4. use rotary fermenter (this is not common)
in lower quality reds, a short warm fermentation (30+ degrees) is allowed and this will extract more colour and many flavours, but some of the fruity flavours will be altered or lost. 
6. Racking:
The wine that drains through with gravity is called the free run wine/must (without skins, seeds and stems) 
after fermented to 40 g sugar/L, free run wines are sent to tanks/barrels to finish fermentation. Then the wine is fermented to dry with a number of rackings over time to new tanks/barrels to help clarify the wine
the must-skins/solids left after the free run wine has been removed, and then is pressed for press wine. Then it is also sent to either tank/barrels 
The free run wine is consider to be of relatively high quality as the tannin level is lower than with a press wine. 
The press wine may be mixed into main wine for structure (only for the tannins which may be low in some wine grape varietal such as pinot noir) or kept separate (to be bottled as an economy wine)
7. Post fermentation adjustments:
At this point of red wine making, the oxygen level is pretty low and the pH level is 3.4, which is also quite low. 
Few microbes can grow or metabolize under these conditions
Leuconostoc enos, if present, will ferment any malic acid to lactic acid. Hence the wine may gain in complexity (hint buttery), although it becomes less acid and less fruity tasting. The MLF may be beneficial, careful management is required as Leuconostoc enos may produce sauerkraut, mousy or geranium odours depending upon strain and what additives have been used 
Lactobacilli – act on residual 5-C sugars -> produce sauerkraut aromas
Acetobacter ferment ethanol with O2 air -> produce acetic acid. Acetobacter’s production vinegar is the most common type of spilage issue in red wine production. Wine at risk during pumping over. Acetobacter metabolized ethanol in the presence of O2 to make the acetic acid. Small amounts of acetic acid is not noticeable for most people 
Acetic acid (volatile acidity) in small amounts (<0.3 mL/L) contributes to complexity, but over this is a fault.
8. Topping up barrels and racking:
topping up the wine in barrels will be necessary to minimize oxidation because:
some alcohol and water evaporates from barrels 
wine racked periodically to aerate the wine and remove sediments
oak helps to stabilize the colour and also helps to clarify the wine
9. Ageing: barrel ageing helps remove bitter/harsh polyphenolics (tannins), lees and other sediment and as a result the wine tastes smoother
10. Fining/clarification: less fining than whites as want to maintain colour pigments and texture
Bentonite (clay) used less in red wine fining because it takes out red colour. Thus mostly raw egg whites and gelatin are used to lower tannin levels.
11. After bottling: the freshly bottled wine may show “bottle shock” which means that the act of pumping the wine from tanks through tubing and into the bottles can dissipate all currently volatile aroma compounds and perhaps the conditions in the bottle slows the process of replenishing these volatile aroma compounds within the wine

Specialty Red Winemaking:
Beaujolais Nouveau Wines: the red grape variety Gemay are mainly used for fresh, low tannin, fruity tasting reds.
Carbonic Maceration fermentation method is used!
Hand picked and sealed in tank
Tank becomes anaerobic
The grapes own enzymes produce ethanol to 4-5%

Oak and Clarification:
Oak aging complex compounds, gently clarify, and stabilize wine while deepening colour and softening wine’s texture!
Barrels: (toasting)
Light toast: imparts a natural woody flavour
Medium: imparts more vanilla, roasted/toasted flavours
High: less vanilla and other compounds overall, but more smoky/tar/charcoal, spicy flavours. May lower colour
Amount of oak required:
Riesling: none
Sauvignon Blanc, Pinot Gris, Chenin Blanc, Pinot Blanc: none to moderate
Chardonnay: none to more frequently moderate to relatively high (for white wines)
Reds: none -> low to medium to high
Oak derived flavours:
Menthol, dill, cedar, pencil shavings, astringent-chewy, vanilla, clove, cinnamon, coconut
Toast derived flavours:
Brown sugar, creamy vanilla, popcorn, hazelnut, almond, mocha, coffee, smoky, bacon, burnt sugar, anise, clove, nutmeg

FAULTS:
Hydrogen sulfide (H2S) /mercaptoethanol: rotten egg/rotting manure
Mercaptans: pulp and paper/burnt rubber
Acetic acid: vinegar
Ethyl acetate: nail polish remover
Acetaldehyde from oxidation: solvent, bruised apple/cherry
2, 4, 6 – Trichlorianisole (this is a compound that grows in cork fiber and can cause cork taint: musty
lactic acid bacteria metabolism of sorbate: geranium
Yeast Brettanomyces Bruxellensis: barnyard
4-ethyl phenol from contaminating Bret: band aids, antiseptic, and horse stable
4-ethyl guaiacol: smoked bacon, spice or cloves
isovaleric acid: unpleasant aromas – sweaty animals, rancid cheese

riper red grapes produce wine with relatively high pH, high alcohol, and high residual sweetness –all flavour brett growth when the wine/barrels are stored at warm temperatures

?Acetic acid is a volatile acid found in wine that:
Adds to the wine balance and complexity as long as you cannot smell it
Is considered a fault
Is produced by acetobacter when oxygen is present during fermentation

Champagne
Specialty wine
A basic fermentation off the skin plus a secondary fermentation
Champagne region: France!!! An AOC appellation is famous for sparkling wines
It has bubbles
It’s dry to sweet. Tart, with hints of fruit and bread dough
Three different Champagne grapes are: MT
Chardonnay, white grapes 
Blanc de Blanc can use Chardonnay grapes only
Pinot Noir, and Pinot Meunier, red grapes
Blanc de Noir are made with Pinot Noir and/or Pinot Meunier grapes. Skins are removed immediately after crushing. Hence, there are not pigment extraction.
Champagne grapes are typically high acid and relatively low sugar
They are picked by hand with stems to reduce pigment extraction
Then pressed with traditional vertical champagne press
The champagne method vs. Charmat method:
Tirage contains: sugar 24g/L for 6 atm CO2, Yeast Saccharomyces bayanus, diammonium phosphate (MT) and sometimes a clarifying agent
Champagne: Assemblage -> Tirage -> Riddling -> Disgorgement -> Dosage -> Corking
The Assemblage:
Compiling many diverse wines for blending for the Cuvee=final blend of base wine
Wines undergo Malolactic fermentation (often in old oak casks), but still high in tartaric acid, and mostly neutral aromas.
Cuvee occurs before the second fermentation
Acidity is >= 8g/L and 11% alcohol, with minimal aroma
The optimal color is pale straw or light yellow
If current year’s cuvee has exceptional quality
Vintage champagne is made and declared
If average quality (non-vintage)
Blended with reserve wines such as selection from other vintages and districts with champagne
Champagne house consistency for early consumption
Cold Stabilization: at -4 degrees
Cuvee mixed with Tirage
Riddling: bottles shaken, tilted and sotred so yeast settles next to the cork
Either by hand or gyropalette
Disgorgment: wine is chilled at zero degree to keep CO2
Cork end to -15 degrees: this produces a solid plug of yeast at the opening
The closure is removed at a 45 angle, and CO2 pressure pushes out the solid plug
Dosage: cork inserted and then the bottle is stored for another year

Brut: bone dry (sugar 0.5 to 1.5%)
Demi-sec: medium sweet (sugar 3.0- 5.0%)

?In the method champenoise, the function of the disgorgement is
To remove the yeast from the bottle of sparkling wine


































More Specialty Wines:
Masi, Costasera Amarone classic:
Amarone della Valpolicella Classico
Grapes semi dried 3-4 months (appassimento)
Amarone (dry recioto) slow, cool fermentation on skins (bitter), oak aged 24 months
The processing method sets the style
Still, sweet whites/red, med high ABV 
Variable: late harvest, dried, BA or frozen grapes and a variable fermentation
Sweet Wines: late harvest wines and botrytis affected wines
Variety, harvest timing and vineyard conditions are critical factors
Certain varieties have attractive late harvest flavours, high acidity 
Late harvest grapes without botrytis typically 26-30 Brix
Late harvest grapes with botrytis typically 26-34 Brix
TBA – totally botrytis affected
Other varieties for LH wine include Sauvignon Blanc and Optima
In some regions, some grapes picked and dried to concentrate the sugars (appassimento) before pressing and wine making (recioto)
Sweet wine that may have some raison flavours
Sweet Wines: ICEWINES
Grapes remain on vine late with bird nets for protection
If and when a minimum -8 degrees is reached, picked and pressed frozen at minimum -8 degrees to leave ice behind and to concentrate the must (press the grapes as soon as possible when it is still frozen)
Concentrated acids, sugars, flavours, 
Must of minimum 35 Brix
Continuous process
Wine min. residual sugar 100g/L
The winemaking process is generally similar to that for white wines, although the must is much sweeter and needs special attention 
Some LHBA wines are blends with oak barrel ageing
Sweet Wines: Fortified Wines –PORT
Different styles:
Ruby – fermented, aged briefly (2 yrs) and released (economy)
Vintage – premium, aged 2-3 years in barrels/pipes before bottling 
Late bottled vintage – near premium, aged 4-5 years in barrels/pipes before bottling
Tawny – premium, not necessarily one vintage, aged in barrels or pipes 10, 20, 30, 40 years; amber/red brown (more concentrated and oxidized) on release
Varieties:
Especially Touriga Nacional, Touriga Francesca, Tempranillo, often varieties are mixed randomly in vineyards
Crushing by foot, or within pressure chambers/presses or special mechanical feet
FERMENTATION:
Closed or open tanks at 25-30 degrees and only to 5-6% alcohol
Fortified when still sweet with spirits that kill the yeast and stabilize the wine
Press and free run wine are generally mixed back together
Batches with varying colour, sweetness and tannins blended
The wine is racked, cold stabilized, fined (egg white/gelatin)

?the major differences in the production of tawny port over vintage port is:
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vintage port is aged 2-3 years in barrels, tawny is aged longer

5. discuss classification and appellation systems for selected wine producing regions. Advantages and disadvantages, labels

1. Development of wine classification systems

1855 Bordeaux Classification:
Premium cru classe superior > premium cru classe > grand cru classe superior > grand cru classe
In the Haut-Medoc:
Premier Cru (premier grand cru classe)
Pauillac: Ch. Latour, Ch. Lafite-Rothschild, Ch. Mouton-Rothschild, Ch. Margaux
Graves:
Ch. Haut-Brion
Sauternes:
D’Yquem Premier Cru Superieur (Premier grand cru superieur classe)`
*** but in Burgundy, Grand cru is the highest and Premier cru is just below that.

Italy’s AOC cru class equivalend: Denominazione di Origine Controllata e Garantita (DOCG)
Germany’s AOC cru class equivalent: Qualitatswein mit Pradikat (QmP)
Spain’s AOC cru class equivalend: Denominacion de Origen Calificade (DOCa)

1935, Institute National des Appellations d’Origine (INAO) formed to regulate and delineate regions: Bordeaux, Alsace, etc.

Bordeaux joined with INAO, but kept cru classe designations,
Non cru classified areas planned out their own cru classe systems

INAO proposed to compete based on quality not quantity. (for wines with label of AOC)
All grapes must originate from region designated
Estate bottled: grapes harvested, vinified and bottled on premises
Negociants buy grapes/wine and finish and market
Only grape varieties permitted by INAO to be grown
# varieties reduced and terroir-variety matched for highest quality
specified some viticulture guidelines: vines must reach correct maturity (>2 years) and grapes correct ripeness (minimum sugars)
yield had to be within limits set by INAO (set maximum levels)
wines: typical and consistent for that region 
the specific aroma and tastes for the wines in the same region stays consistent
specified some guidelines for vinification –Chaptalization, acidification, ABV levels, ageing, use of oak.
Ex. vinification: champagne is allowed for Chaptalization 

France: appellation d’Origine controlee
Italy: denominazione di Origine Controllata (DOC)
Spain: denominacion de Origen (DO)
Germany: Qualitatswein bestimmter Anbaugebiete (QbA)
For german wines, label may be abbreviated to Qualitatswein

burgundy: Chardonnay, Pinot Noir, Gamay

Table wines:
Can’t tell where geographically the wines are produced because theres no restrictions on varieties
In 1979, the Association National de Interprofessionelle de Vins de Table (ANIVT) formed a new classification “vin de pays”
 “superior” table wines: Vin de Pays
Only Alsace can use vin de cepage

2. Labeling Requirements
NEW WORLD labels:
Generally limited legal requirements
Early marketing, copied (misappropriated appellations) styles and names of wine from Europe
Where a formal appellation exists: some restrictions on the label claims
Restrictions on how the grapes are grown and vinified are often minor or non existant
Typicity – is often not required; laissez-faire market – styles can change and market feedback in a major factor
Canada has a non VQA and the VQA system that has borrowed from both the French and German systems 
The VQA system is more regulated than those of many other countries in the New world

?which of the following pairs are not of an equivalent classification rank as defined by the European Union?
Appellation d’Origine Controllee and Landwein

FRANCE
Champagne – zone b, cool climate, continental with some maritime influence

Burgundy – zone Cia, continental with some maritime influence via Atlantic westerlies

Alsace – zone b, cool climate, continental, with a rain shadow effect from the Vosge mountains

North Rhone – zone Cia, continental

South Rhone – zone Cia, Mediterranean

Provence and Languedoc-Roussillon – Mediterranean

Bordeaux – warm zone Cia, maritime

Loire Valley – cool climate zone b, maritime

Bordeaux:
Chateau winery system of Bordeaux:
Owns vineyards, grows grapes (generally), vinifies wine and bottles wine controlling everything but the retail sales
Premier Grand Cru classe superieur – only Chateau d’Yquem, and for the rest: premier grand cru classe, grand cru (2nd, 3rd, 4th, or 5th cru)
There are various cru bourgeois rankings below grand cru classe

Bordeaux terroir
Zone Cia, warm maritime
Bas-Medoc, wet, poorer, clay soils, grow more Merlot (ripens earlier)
No cru and generally lesser quality wines (too close to the ocean -> too wet! not considered as premium at all)
the water will dilute the intensity of grape juice
· Saignee: the grapes are crushly damaged…
· 10-15% of the juice 
· ex. 100 L of juice and 20kg of the skins initially…then 10L of juice are taken out for something else…then they concentrate on the 90L of juice?

Slides 9) Some significant appellations in Bordeaux area:
General economy AOC style wines:
AOC Bordeaux and AOC Bordeaux Superieur
May not have any oak in reds
Moderate Quality red wines: 
AOC Haut-Medoc: Merlot and Cabernet Sauvignon blends with some cabernet franc
AOC Graves Pessac-Leognan reds
Moderate – High quality:
AOC “specific Origin” –for higher quality
AOC Barsac, Sauternes (LH and LHBA wines)
AOC Pauillac,  Margaux for reds

Intensely scented sweet whites: barrel fermented and aged
Semillon Sauvignon Blanc, Muscadelle
Sauternes: on average, quality is higher
Barsac: less consistent
Aug, the mist promotes “Noble rot” –botrytis… 
Change in quality and intensity 

Red Wines on the left bank of Gironde: Margaux, St. Estephe, Pauillac,
Gravelly soil drins well and warms early in the spring

AOC Pauillac:
A prestigious commune with 3 premier grand cru classe estates:
Latour and Lafite-Rothschild and later-added Mouton-Rothschild
Blend of mainly Cabernet Sauvignon, Merlot, some Cabernet Franc

AOC Pomerol (right bank of Girond)
Smallest of main AOC Bordeaux regions
Clay soil, Merlot on many small holdings
Chateaux petrus

Upper Loire 
Has a continental climate with some maritime influence
Vouvray: late harvest chenin Blanc
Sancerre: Sauvignon Blanc

AOC Alsace:
Cool –zone b, but in rain shadow of Vosges Mountains
More sunshine an less rain than other northern vineyards
Continental climate
Varieties: Riesling, Gewurztraminer, Pinot Gris
Restricted yields, but cropped at fairly high levels (100hL/ha)
Chaptalization common (with heavy cropping, low sugar levels)
Mainly a single general regional AOC designation
AOC Alsace Grand cru and AOC cremant d’Alsace (sparkling)

The Valley of the Rhone:
North Rhone – warm, continental climate (zone Cia) with mistrals with blow through the valley 
known for full, fiery, and spicy red wines:
Syrah
Viognier fron Condrieu
South Rhone – dry, sunny Mediterranean climate
Planted high in the hills for cool breezes
Mainly varieties that can withstand the dry heat: 
Reds: Grenache, Mourvedre (long growing season, higher quality), Syrah
Whites: Roussanne
AOC –big reds fron Chateauneuf-du-pape, Cotes d Rhone,
Sweet: Muscat de Beaumes-de-Venise (orange)

Burgundy:

Burgundy is a department called the Cote d’Or which contains both the Cote de Nuit and Cote de Beaune. Each of these areas contains specific regional AOCs
i.e. Cote de Nuit contains AOC Burgundy Hautes – Cote de Nuit, and Cote de Nuit-Villages…
when the vineyard is AOC Chambertin, this is often followed by the designation grands cru on the label and then quality and price is higher (or highest)

Cote d’Or: high quality! Known for Pinot Noir, Chardonnay
Highest: Grand cru and then premier cru
b/c the grand cru wines are in the southern area where faces more sunshine, more heat
Chablis zone b, northern tip of Burgundy: known for cool climate and chalky soils
South facing vineyards produce generally best quality
Buy from smaller merchants
Cote de Nuits: most well known for Pinot Noir *Chambertin Grand cru
Cote de Beaune: best known for Chardonnay and Pinot Noir *Montrachet Grand cru

Cote d’Or:
An appellation Pyramid for Cote d’Or
Grand cru
Premier cru
Villages of Cote d’Or (Mersault)
Cote de Nuits, Cote de Beaune
Bourgogne-Hautes Cote de Nuits, Bourgongne-Hautes Cote de Beaune
Bourgogne Blanc (Chardonnay), B. Rouge (Pinot Noir), B. Grand Ordinaire (Gamay)
In Cote d’Or (Golden Slope)
Semi-continental climate with minimal Atlantic influence – long cold winter, humid spring, hot sunny summer; excessive rain at harvest.
The best vineyards are at the mid-slope where the drainage is the best, soil layer the thinnest, sunshine hours and heat units are greatest.
Exceptional grand cru: Richebourg, La Romanee, Romanee-conti

AOC cotes de Beaune
Pinot Noir and Chardonnay
Chalonnais: AOC Givry and Mercurey

AOC Beaujolais
Much wine from Burgundy comes from AOC Beaujolais
Produces the only Gamay to gain classic status
Gamay is a purple coloured, fresh, light and quaffing wine

Classifications of and restrictions on French wines:
Lowest designation – table wine
All regions of France produce vin de table
Vin de Pays (country wines)
3 large categories:
regional (vin de pays d’Oc)
departmental (vin de pays du Gard)
Vins de pays de zone (more precise and relatively high standards
Vin de pays wines are not for ageing


?the INAO (through the Plafond Limit de Classement) places the greatest yield restriction on
AOC Chambertin

Comparing Burgundy with Bordeaux
Both are well known for their high quality wines
Both are mid latitude regions in France
Bordeaux has a maritime climate 
Burgundy has a continental climate
As Burgundy is naturally cooler in the fall than Bordeaux, the Burgundy fermentation is cooler and longer, while the barrel time is shorter
Burgundy red has a distinctive berry like arome and the average Burgundy cru is drinkable in 6-7  years and some can last 15-20 years
In contrast, Bordeaux cru has more cassis, licorice and toasty oak and is drinkable in 8-10 years and some can last 20-30 years. 
The red wines of Burgundy are generally lighter coloured and with less tannin than the reds of Bordeaux 
Burgundy reds are permitted by INAO to blend 15% Chardonnay into Pinot Noir, while red Bordeaux is made up of Merlot, Cabernet Sauvignon, Malbec and Petit Verdot. The Bordeaux whites are Semillon and Sauvignon blanc.
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Germany’s wines:
Low in alcohol, because they stop the fermentation early (about 8-9% alcohol). 
Exquisitely balanced, they are wines of charm and subtle nuances
Tend to have more sunlight 
Zone A (the coldest) 

Geographical Units:
Anbaugebiete (agricultural district)
Rheinhessen, Pfalz, Baden, Mosel-Saar-Ruwer, Rheingau
Bereich
Grosslage: a collective site of vineyard (a town/village)
Einzellage: a single vineyard
Ex. German label: (Still table white wine – off dry)
Producer: Weingut Toni Jost
Walkenberg (the vineyard) –single vineyard!!!
Wallufer (this is the town which the vineyard belongs to)
Wallufer walkenberg =wallufer’s walkenberg
Kabinett (part of formal classification) QmP
Gutsabfullung = estate bottled
Geographical classification: Walkenberg is on the estate of Weingut Toni Jost
Formal classification: Still white table wine, single vineyard, estte bottle, Kabinett, Qualitatswein mit Pradikat, 

German system: the amount of ripeness (the sugar level) is used to assess the quality 
3 tests: vineyard exam, tests for chemical composition/modification, and taste trials for typical and quality
high quality = dessert wines
sweetest juice 
trokenbeerenauslese (Botrytis-affected grapes are dry – only a little bit of juice comes out, but they are very sweet)

Viticulture and Enology
Zone A (cool climate) -> have high acidity grapes
To balance acidity, adds grape juice – suss reserve (=sweet reserve) to QBA/QMP wine. The wine is a little bit tart and sweet as a result

Riesling: 20% of all vineyards
Wine is medium-high acidity (ageable), with fine honeyed fruitiness, floral/mineral complexity
Low yielding, sensitive to botrytis and late to ripen
Muller-Thurgau: nearly 20% of all vineyards
Low-medium acidity, floral, slight Muscat, doesn't age well.
Ripe earlier
Reds: Pinot Noir (25% of all vineyards)
Spatburgunder =pinot noir

Terroir: soil
Slate –schistic soils (river banks)
Low major nutrients: N and P
Good drainage
Slope and aspect:
South aspect premium for light interception
Heat accumulation
Steep slopes helps increase light interception

SG – specific gravity

Anreichen = Chaptalization
For QBA wines and lower quality?
Used for table wines typically
QMP wines doesn't allow for Chaptalization
The QMP wine grapes have sufficient sugar
Trocken – dry
Halb trocken – half dry

German Wine Classification:
Tafelwein and Deutscher Tafelwein
Minimum sugar for 5% ABV and then Chaptalize
Landwein dry or off dry:
Must be 0.5+% higher alcohol than abover
Minimum sugar 5.5% ABV and chaptalize
Qualitatswein Bestimmter Anbaugebiete (QbA) a QWPSR
Restricted grape varieties, higher grape sugars, but Chaptalization can be used, also susreserve (can be dry to offdry)
QmP QWPSR with special attributes (new term: Pradikatwein)
Restricted varieties, need higher sugar levels
1. QmP Kabinett
harvest normally (early Oct) after QbA
2. QmP Spatlese
harvest late, generally with full varietal character 
table wines
mostly are off dry, however, the lingenfelder (yellow label) is not off dry. Alcohol level 12.5-13%, high alcohol level,
Geographical classification: (Smallest to largest, ie. UBC, Vancouver, BC, Canada) Golberg (the single vineyard), Lingenfelder, Freinsheimer, Pralz, German
formal classification: SWTW, trocken dry, single vineyard, estate bottled, spatlese, Qualitatswein mit Prafikit
3. QmP Auslese
harvest late. But very ripe bunches slected (a little bit of BA is allowed)
dessert style wines
auslese wines are sweet
A.P.NR. 2 606 319 002 00..this number indicates that this wine have passed all three tests (see the white lable on slide 11)

Ex. Labels
Dr. Loosen:
Spatlese, this shows that the wine is a Pradikatwein 
Single vineyard, Wurzgarten
Town, Urziger
Burgerspital
Troken – dry
Spatlese - pradikatwein
Stein (single vineyard), Wurzburg (the town), Franken, German


4. QmP Beerenauslese
similar to Auslese, but riper berries
apricot, honeyed flavours

5. QmP Trockenbeerenauslese
very dry
similar to beerenauslese, but syrupy

6. QmP Eiswein
harvested after frozen at -8 degrees

3 separate tests: (for an Amtliche Prufungsnummer –A.P.Nr)
after application, vineyard inspection: sugar, mould, yield level
analysis of wine: alcohol, residual sugar, acidity, illegal substances
Organoleptic exam: bouquet, typicity, quality

Rheingau
Wines facing the south produces the best quality of wines
Riesling (BA and TBA)
Rheinhessen
Muller Thurgau
Pfalz
Rain shadow ->more sunshine
Second largest producer
Riesling and Muller Thurgau
Mosel-Saar-Ruwer
Riesling (BA and TBA)

Savory, spicy food goes well with German wines


The Wines of North America:
California: 
Pacific Northwest:
Climate – variable terroir with wine regions (at least one winery) in all states (even Alaska and Hawaii)
Winkler regions 1-5 rating from coolest to warmest

Cool Continental with a rainshadow: interior Washington
Maritime: Willamette Valley Oregon and Puget Sound Washington
Mediterranean: North Coast of California
Desert: Central Valley California
California dominates with about 90% of production

California is the largest producer of quality wines

2 systems:
1. Geographic boundaries
no restrictions on varieties planted, yield, sugar levels, or quality
2. American Viticultural Areas (AVA) (more precise/specific than the first one)
the TTB must approve before can use AVA term: distinctive in Geography, soil, climate, elevation, topography
no restrictions on varieties planted, yield, sugar levels, or quality
AVAs require a higher % for origin (85-100%)
The Alcohol and Tobacco Tax and Trade Bureau (TTB) handles wine regulations

Wine labeling requirements:
Made/vinted and bottled by the producer --- the wine had some velar treatment/processing at the producer’s winery
Produced and bottle by --- means that the grapes are bought from someone else, then you blend them, and bottled.
Grown, produced and bottled by  --- everything is on the state
Best quality

Meritage: 
Red Meritage: Cabernet Sauvignon, Merlot, and Cab Franc
White Meritage: Semillon, and Sauvignon Blanc
Oak barrel ageing for the white meritage

The wines of California:
Wet rainforests
Chile is similar to California in terms of terroir
Chile is in the southern hemisphere
California is in the northern hemisphere

Tracing some appellations and AVAs of California:
State of California -> regions -> counties -> within counties AVAs down to a single vineyard

REGION:
North Coast AVA 
County: Napa county
Napa valley
County: Sonoma County
Within Sonoma county: Russian River Valley, Conoma Valley

Los Carneros can be within either Napa or Sonoma county 
South Central Cost AVA’s (Mediterranean-Maritime
Santa Barbara County
Pinot Noir, Chardonnay, Syrah
The Central Valley: desert with irrigation and close to the more Mediterranean North Coast
The wines of Oregon: maritime –wet, cool-warm, windy, 
Zone 1-2
Pinot Noir mainly (some pinot Gris)
Willamette Valley is well known for their Pinot Noir
Washington state:
Hot, sunny, cool, continental-semi-desert
Rainshadow from Cascades Mountains
->Hotter and dryer
Walla Walla Valley (in between Columbia and Yakima)
Known for some high quality wine
Columbia Valley
SubAVA: Yakima Valley –very dry
Yakima Valley
The Washington state AVAs Washington Wine Quality Alliance (WWQA)
Mostly lie east in the rainshadow of the Cascade Mountains 
Need irrigation from Columbia River
Yields were high, but have come down
Cold Zone 1 (some winter injury)
Continental air masses cooled 
A bit of westerly winds off Pacific
Hotter and drier than Oregon (More sunshine than California)
Some latitude as N. Bordeaux/south Burgundy
Sub AVA: Walla Walla –dry
Phylloxera is not an issue
Chardonnay, Riesling, and also Cab Sauvignon and Merlot

The Wines of Canada:
Pre NAFTA –jug wine era
GATT: Agreement and General Agreement on Trade and Tariffs

Post NAFTA: free trade agreement yrs:
Ontario and BC began change over to Vitis Vinifera
Ontario
Wine Content Act: imposed minimum quality standards. 
Estate wineries formed Vintners Quality Alliance of Ontario (VAQO)
BC
BC Wine Act: formed Vintners Quality Alliance of British Columbia (VQA-BC)
BC VQA overseen by BC Wine Authority since 2005
100% BC grapes

The VQA regulations:
define and mandate standards for VQA wine and VQA certification
provide market development and support for premium wines produced by participating wineries
VQA system is voluntary
VQA system is similar to France, but like German for late harvest and dessert wines
Marketing/promotion is by the BC wine institute

BCWA and Vintners Quality Alliance define:
Viticulture area (VA) boundaries 
VQA Ontario or VQA BC -100% grapes from that province, 95% from appellation, 100% if VY designation
Permissible grape varieties –mostly V. vinifera
Ripeness of the grapes –ex. min 18 brix chardonnay
Vinification: Chaptalization – cannot add sugar more than 2.5% ABV if VA specific, 3.5% if BC, use of sweet reserve, wine must be made within VA
Labels and packaging
Typicity –wine=variety attributes should be true to type

In Canada -2 wine production licenses re typically granted
Commercial wineries
Can use imported wine and can also separately produce VQA wine 
Land-based wineries
Two types producing
A. association of BC winegrowers
BC wine authority oversees BC wines of marked Quality program
Classification:
Table wine
Regional/land wines of Canada
Quality wine produced in a specific region (QWPSR)
Ontario and BC together
QWPSR – special
A. with a specific geographic indication for grape origin
Estate bottled: grown on estate and/or for BC wine of distinction winery controlled vineyards, produced and bottled at winery
B. Include VQA estate bottled with “designated vineyard”
Includes a contract single vineyard off the estate, but with estate control (a 10 year lease arrangement –can be on wine label only after the 3rd year of production
C. VQA late harvest and special dessert Wines
Generally modeled on the German wine system with the sugar content of the grapes as the major factor in setting the designation of quality
Includes VQA late harvest 
VQA select late harvest or VQA special select late harvest
VQA botrytis affected and VQA totally botrytis affected
VQA icewine

For icewine:
VQA icewine = traditional conditions
1. Varieties as with VQA wine generally
2. Max. -8 degrees for harvest and pressing
must of min 35 brix (Gehringer Bros 42 brix)
and needs to be a continuous process
3. Wine min. residual sugar of 10% (Gehringer bros 23.4%)
special wine also (method traditionale)


The viticultural areas designated in Ontario:
Ontario
Pelee Island –smallest
Lake Erie North Shore –milder climate
Niagara Peninsula –larger
Prince Edward County

Hot, humid summers and cold winters
Consider continental climate 
Good for icewines
Temperature modifying effects of Great Lakes and windbreak effect of Niagara Escarpment

The Viticultural areas designated in BC:
BC general
Okanagan Valley
Simikameen Valley
Vancouver Island
Fraser Valley
Gulf islands

Vancouver island
Averill Creek
Gulf island
Saturna island and Saltspring island
Fraser Valley
Maritime climate
Okanagan Valley
Rainshadow 
Moderates summer and winter temperature 
Over cropping is avoided to prevent winter kill
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South Hemispheres:
Chile, Argentina, South Africa, Australia, New Zealand,

The wines of Australia:
Fruit forwards, full bodied reds, sparkling Shiraz and “stickies” (-really sweet port)
Climate and terroir:
Very dessert, hot and dry
Some rain on mountains of S.W. Australia
Mediterranean-maritime, 
Main geographical indications:
Western Australia 
Margaret River (Mediterranean-maritime)
Warm, low rainfall, 
Shiraz, Cabernet Sauvignon
Hot continental inland
South East GI (any area under the orange line) on slide 4
South Australia 
Barossa Valley (Mediterranean), 
Coonawara (Mediterranean-maritime) within the limestone coast area
Cabernet Sauvignon
Eden Valley Whites –quality from cooler, high altitude VY
Clare Valley whites –from cooler, high altitude VY
Yarra Valley (Maritime) –Victoria (Continental)
Second coolest GI: Pinot Noir
Murray River (Continental)
66% of Oz wine produced along Murray River and Tributaries
Murray river lands GIs:
Murray darling in NSW and Victoria
Riverland S. Australia
Riverina (Murrumbidgee) NSW

Hunter Valley (Mediterranean maritime) –hot and humid, not so good for wine production
New South wales: hot and dry (maritime influence)
Tasmania (cool maritime)
Irrigation is essential in many/most areas in Australia

Harvest begins: Exam
Late Jan in Murray River lands,
Early Feb in Hunter Valley, (Sub tropical)
Late Feb in Barossa Valley (West Oz)
Late March in Yarra Valley (maritime)
Finishing in Tasamania in mid May
Labels:
if there are more than two varieties shown on the label, the first one means that the wine contains most of the first one

New Zealand:
Auckland area, warmer
Gisbourne, Hwakes Bay, 
Marlborough is well known for Pinot Noir and Sauvignon Blanc
Long sunny days, cools nights at Central Otago

South Island Viticultural Areas:
Marlborough –largest viticultural area
Sunny, irrigated periodically (less rain)
Sauvignon Blanc, Pinot Noir
Central Otago for Pinot Noir

Chile:
Cascablanca Valley is generally hotter than the bottom part of Chile
Very similar to the terroir in Carneros of California (zone 1)
warm
Pinot Noir, Chardonnay, Sauvignon Blanc
Fruit flavoured wines are famous in Chile

South Africa: 
Well known for Cabernet Sauvignon, Merlot, Chenin blanc, Shiraz, Pinotage, Chardonnay, Sauvignon Blanc

?the region in Australia containing the coolest climate and the one very suitable for Pinot Noir is 
Tasmania


Food and Wine:
a simple approach: red wine with mean and white wine with fish
an example of a more complicated approach: regional cuisine match with related regional wine
ex. Piedmont, Provence food match with wines from Provence
for the more adventurous, consider:
the type of fish/meat (sole vs. tuna; veal vs sirloin roast)
the use of and type of spice and sauces
whether the fish/meat was poached/baked or whether it was fried/grilled
the weight (body) and texture of the food, its acidity and other factors
matching food and wine –the basics
the main tastes, textures and flavours of your meal should be reflected in the wine you select
how does the taste of food and wine vary?
Wine: sweet, sour, bitter
Food: sweet, sour, bitter, salty, umami
Both wine and food are said to have texture (mouthfeel)
Which wine would best compliment a poached sole?
White wine: dry, slightly tart Riesling
Which wine would best compliment a barbecued salmon?
Oily fish, more texture
White wine: buttery Chardonnay
Red Wine: Pinot Noir (thin skin, less tannins, a little more acidity)
both wine and food have aroma and flavour intensity
Which wine could best compliment a trout amandine?
Not an intense dish, 

Which wine would best compliment a grilled halibut with a garlic black bean sauce?
Buttery taste and oily, more intense
Oaky buttery –Chardonnay
In Wine-food paring
Match intensity with intensity, rich with rich, power with power
Or Contrast flavours of the food and wine
Cooking styles: light flavours -> intense flavours
Pasch, steam, sauté, pan-fry, stir-fry, deep-fry, roast, braise, broil
Chenin Blanc, Riesling, Sauvignon Blanc, Gewurztraminer, Chardonnay
Gemay, Barbera, Pinot Noir, Dolcetto, Merlot, Zinfanel, Cabernet Sauvignon, Shiraz

Wine and Society: wine and health
Moderate Wine consumption (-consumes not more than 3 glasses of wine/day) and health
wine can provide mild preventive measures against attacks of angina pectoris
Wine: tannins that may be beneficial
Quercetin
Is an antioxidant, potentially an anti-cancer agent
Resveratrol
Produced in response to microbe attack
Promotes an increase in good cholesterol
High density lipoprotein
From red wine can fight inflammation in human cells
Red wine has a greater anti inflammatory action than other alcohols
Resveratrol limits effects of cardiac fibrosis
Epicatechins
Potentially anticancer agents
Zero intake is associated with a higher risk, as is excessive intake
Wine seems to reduce stress
Wine can reduce blood clotting (strokes), inflammation from arthritis and rheumatism
Fetal alcohol syndrome
Ethanol can permanently destroy brain cells and cause death
Ethanol disrupts coordination, concentration, and logical thinking at surprisingly low concentrations
Ethanol can be addictive (alcoholism)
Alcohol and the brain:
Thiamin (vitamin B1) is a water soluble compound that is required for the metabolism of alcohol
Alcohol degrades thiamine and inhibits absorption of thiamine from gut
Deficiency thus cause mental confusion, loss of muscle coordination, and loss of coordinated eye movement (Wernicke’s Syndrome)
Or associated with Wernicke’s encephalopathy 
Korsakoff’s  psychosis (loss of memory) ->Wernicke-Korsakoff’s Syndrome
Alcoholics drink in excess of 80g alcohol/day on a regular basis
750mL wine is about 90g of ethanol
3 glasses (120mL each glass) of wine (12% alcohol) is 360mL
360/750x90g=43.3g

Alcohol is absorbed 20% in stomach and 80% in small intestine. (TEST)
Alcohol is onverted into less toxic acetaldehyde in the stomach by alcohol dehydrogenase (ADH)
Female’s stomach ADH is 60% of male’s stomach

with an empty stomach, alcohol is absorbed in 4-5 minutes
peak concentration in 30-45 minutes
after 2 hours, all absorbed and only half metabolized
CO2 relaxes pyloric valve, fast passage to intestine and absorption
ethanol is mostly metabolized by the liver, but 2-10% is passed in urine, exhaled or sweated out.
Two pathways for ethanol metabolism in liver: (TEST)
1. Ethanol –(ADH)-> acetaldehyde –(other enzymes and pathways)-> acetic acid -> sugar and fats -> energy
if sugar not metabolized, fat builds up
a fatty liver is first physiological sign of alcohol abuse
2. if stomach and liver ADH insufficient, enzyme activity on endoplasmic reticulum (ER) enhanced 
change in the ER is second sign of alcohol abuse
it becomes very efficient when induced, alcoholics quickly metabolize ethanol compared to non drinkers
if ADH and ER cannot metabolize ethanol rapidly enough -> cell death in liver begins, can regenerate but scar tissue builds -> leads to liver enlarged ->cirrhosis and eventually death

the alcohol dehydrogenase system can metabolize 0.1 g of ethanol per kg body weight (0.045g per lb) per hour
ex. 50kg in weight person can metabolize 5 g of ethanol per hour 
1 glass (120mL) of wine (12% alcohol) x 90g =14g of ethanol

Ethyl carbamate:
Forms during fermentation 
Arginine ->urea; urea+ethanol-> ethyl carbamate rate increases with temperature

?Resveratrol is a compound found in some red wine that is thought to affect human health as it 
acts to stimulate an increase in high-density lipoproteins


formal classification: estate bottled? 
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Geographical classification: vineyard, village/town, region, country

Final Review:

Bordeaux terroir (zone Cia, warm maritime)
Bas-Medoc: wet, poorer, clay soils, grow more Merlot (ripens earlier) no cru and generally lesser quality wines
The season extended, Cabernet Sauvignon needs an extended season
Labels: grand cru classe
Grand cru from burgundy and from Bordeaux are not the same, because grand cru is the highest level in burgundy, and it is the lower level in Bordeaux

Label: Chateau Du Tertre, 2000 Margaux, grand cru classe

Premium grand cru classe
Chateau guiraud
Sauternes
Mascadelle

WHITES:
1. Sauvignon Blanc (Marlborough, New Zealand)
straw yellow, low intensity
passion fruit, lime,
acidity med+
sweetness dry
bitter no to hint
aftertaste lime, green apple
length med++ to long

2. Gewurztraminer (Alsace, France)
straw yellow, low+ intensity
wisteria, lychee
acidity low-low+
sweetness hint
bitter hint
aftertaste lychee, wisteria
length med+

3. Chardonnay (California)
yellow with hint straw, low++ intensity 
buttery, apple, canned pineapple
acidity low+
sweetness dry
bitter hint++
aftertaste buttery, oak, green apple
length med+ to long

4. Riesling (Germany)
straw with hint green, low intensity (a little more intense than Gewurztraminer)
honey, baked apple, nectarine
acidity low – med
sweetness off dry
bitter no
aftertaste honey, baked apple
length med

5. Chardonnay blend -Conundrum (California white blend)
straw yellow, hint gold. Medium intensity
pineapple, honeysuckle, lychee
acidity low-low+
sweetness hint
bitter hint
aftertaste fuji apple, pineapple
length med

6. Gewurztraminer, Riesling, Pinot Blanc (BC)
straw yellow, low intensity
green apple, nectarine, pink grapefruit
acidity med
sweetness hint
bitter no to hint
aftertaste green apple, grapefruit
length med+

7. Prellada, Xarel-lo, Macabeo (spain) -cava
straw, hint green, low intensity
bread dough, green apple
acidity med
sweetness dry
bitter hint
aftertaste green apple, lemon/lime
length med

Champagne, Chardonnay/Pinots
Straw yellow, low+ intensity
Bread dough, green apple
Acidity med+
Sweetness hint
Bitter hint
Aftertaste bread dough, canned pineapple, green apple
Length med+ to long

Late harvest, botrytised sweet (Semillon, Sauvignon blanc, Muscadelle) (sauternes, France)
Yellow gold, med intensity
Acidity very low
Sweetness hight
Bitter no
Aftertaste honey, apricot jam
Length long

Riesling (icewine BC)
yellow, hint green, low++ intensity
candied pineapple, honey, peach
acidity med
sweetness high
bitter no
aftertaste honey, candied pineapple

Sweet, fortified wine!!! Muscadelle (Australia)
amber, med intensity
raison, tea, caramel
acidity very low
sweetness high
bitter no
aftertaste caramel, raisons
length med++

REDS:
1. Pinot Noir (Marlborough New Zealand)
ruby, hint orange, low+ intensity
charred smoky oak, dried cherry, black tea
acidity low-med
bitter low-med
astringent low to low+
aftertaste smoky charred oak, dried cherry
length med+

2. Merlot (BC)
ruby, hint purple, med+ intensity
black cherry, smoky oak
acidity low-med
bitter low+
astringent low+ to med
aftertaste charred oak, black cherry
length med+ to long

3. Corvina blend (Amarone, Italy)
ruby, hint garnet, med++ intensity
smoky tar oaks, cherry
acidity low
bitter low
astringent low+ to med
aftertaste smoky tar oak, cherry
length med+ to long

4. Merlot, Cab. Sauvignon, Petit Verdot, Cab Franc (Chateau, France)
ruby, med intensity
oaky, black cherry, cassis
acidity low+
bitter low+
astringent low+
aftertaste oak, pencil shavings, cherry
length med+

5. Merlot, Cab. Franc, Cab. Sauvignon (BC)
ruby, hint orange, med+ intensity
vanilla oak, cassis
acidity low+ to low++
bitter low+
astringent low+ to med
aftertaste vanilla oak, cherry
length med++

6. Zinfandel (USA)
ruby, hint purple, med-med+ intensity
black cherry, raspberry
acidity low-low+
bitter low-low+
astringent med-
aftertaste black cherry, ethanol
length med+ to long

7. Shiraz (Australia)
ruby purple, med+ to high intensity
mocha, smoky oak
acidity low
bitter low
astringent low+
aftertaste mocha
length med+ to med ++

8. Pinot Noir (Chile, S.A)
ruby, hint brick orange, low-low+ intensity
smoky oak, grilled meat (soy sauce)
acidity low+
bitter low
astringent low
aftertaste black tea
length med to med +
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Learning Outcomes
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