Alcoholic Beverages: 
· Alcoholic beverages have been consumed by humans since the Neolithic era; 
· the earliest evidence of alcohol was discovered in Jiahu (site of a Neolithic Yellow River settlement based in the central plains of ancient China) dating from 7000–6600 BCE. 
· The production and consumption of alcohol occurs in most cultures of the world, from hunter-gatherer peoples to nation-states.
· An alcoholic beverage is a drink that contains ethanol.
 
· Alcoholic beverages are divided into three general classes for taxation and regulation of production: 
		beers, wines, and spirits (distilled beverages). 
· They are legally consumed in most countries around the world. More than 100 countries have laws regulating their production, sale, and consumption. 
· Beer is the third most popular drink in the world, after water and tea.
· Many plants are used to prepare alcoholic beverages. 
· Making alcoholic beverages - involve the action of fungi.
· Mostly involve the genus Saccharomyces – 
	-  convert six glucose to ethanol and carbon dioxide 
	-  live under anaerobic conditions. 
	-  can tolerate fairly high concentrations of alcohol (up to about 14-18%) in the medium.
(Know this, fermented fruit juice), use graph, but any fruit can be used, yeast from it! 
Wine: 
· Wine is fermented fruit juice. 
· The most important fruit is Vitis vinifera (Vitaceae), but any fruit can be used.
· Yeasts occur on the skins of most fruits and if the fruits are mashed, the sugar-containing juices begin to ferment.
(Know this slide)
· Winemaking probably began as one of the earliest of human enterprises (8000-3000 B.C.).
· The wine grape was domesticated by at least 4000 B.C. Wine was used for Egyptian worship ceremonies.
· The Spanish introduced grapes into California in the 1700's.
Grape flowers and fruits, Vitis vinifera, Vitaceae
· Many good quality wines are still made in the same way they have been made for centuries. 
· However, most wines are now made by sophisticated highly controlled processes.
· Grapes are crushed (still by foot or with crude presses in many parts of the world).
· The juice is then often treated with sulfur dioxide to kill native yeasts.
· Special strains of yeasts are added to the liquid from the grapes. These are often highly guarded trade secrets and proprietary substances.
· After 8-10 days, the liquid is drawn off and allowed to ferment for another 20 days to one month. Sediment forms.
· Then the wine is drawn off and placed in aging tanks. 
		White wines -1year to 18 months, not too good after 5 years
		Red wines - as long as 5 years, improve up to 30-40 years
(Know!, white white is 1 year and red is much longer!) 
Types of wine:
· Champagne and sparkling wines – add little sugar, and the carbon dioxide produced carbonates the wine 
· Cider and perry – from apple and pear respectively
· Port, sherry, and madeira - made exclusively from grapes 
· Aperitif wines  – use other flavorings
· Fortified wines – add ethanol 
(Know! The different types of wine and know the fruit that is made from them!) 
· As many as 40 million metric tons of grapes are produced per year.
· The major wine making countries are the former USSR, France, Italy, USA, Spain, Germany, Australia, Argentina, Chile and South Africa.
· Consumption of wine in France is about 30 gal per person per year and about 2 in the U.S.
· Beer, Ale and Stout 
· Beer making goes back at least 6000 years. The Sumerians had records about brewing of beer.
· Early brewing is intimately linked with bread making. This is one way of making the grains more edible.
· Although the Egyptians used wine for religious ceremonies, they commonly drank beer.
Beers: Lagers and ales 
There are basically two categories of beer: 
Lagers and Ales. 
· Lagers use lager yeast and ferment at cool temperatures. 
· They tend to be clearer, lighter in body and color, and lower in alcohol, ranging between 3.2 and 4.0 percent alcohol by weight. Most beers produced in the US are lagers. 
· Ales use ale yeast and ferment at warmer temperatures, then age for a short time, 
· Tend to be less carbonated, fuller bodied.
(Know! Two categories of beers, lager-larger yeast, most in America, more carbonated, Ales-ale yeast, shorter time, fermented in winter, less carbonated)
       Making Beer today:
· Yeasts were developed and saved to give better qualities of beer. Today beer making is also a quite sophisticated process.
· The three main ingredients used – 
· barley malt
· hops 
· water.
· (Know!) 
     Malt: 
· Malt is sprouted grain that has been dried.
· Barley (Hordeum vulgare) is preferred for several reasons.
· The husks stay on the kernels and add some of the flavor. 
· Contains higher concentrations of the enzymes needed for converting starches into sugars.
· The grain is steeped in water until germination begins. 
· The grain synthesizes hydrolytic enzymes that convert starch to sugar. The cell walls of the endosperm break down, and the mixture is then dried at 130 to 200 C0.
(Know, barley bc husks stay on kernels and higher conc, grain steeped until genmination know) 
The brewing process: 
· The process is now highly mechanized.
· The malt is extracted at 68-73 °C for 2-6 hours, a process called mashing. During mashing, the enzymes diffuse into the solution and break down the starch in the malt and the adjuncts. Proteins are degraded into amino acids.
   Adjuncts: 
· Adjuncts are unmalted grains that are added. Eg. Rice, wheat or corn grits 
· In other countries, potatoes or cassava may be used.
· Adjuncts are commonly used in the U.S., but usually not in Europe. They are less expensive than barley malt. Corn and rice are both precooked before being added.
· (KNOW!, they are less expensive, more harvest corn and rice precooked!)
Hops(Humulus lupulus, Cannabaceae 
· Hops (Humulus lupulus, Cannabaceae) were only added to beer after 700 A.D.
· The English only started adding them in the 1500's.  Sometimes other plants were added for flavoring before that time. 
· Hops not only add flavor but help to coagulate and precipitate proteins. They have antibacterial properties too.
· The female inflorescences are used. They contain a glandular exudate with the flavor properties.
(KNOW! Bonanic name, added to barley in beer making, also have antibacterial properties, Female inforsences(isn’t the flower, have separate male and female )
· Compounds in the hops are converted into the compounds that give beer its bitter taste. The hops are then removed.
· The liquid is pumped to fermentation tanks and yeast is added.
	Saccharomyces cerevisiae – for beer 
	S. uvarum - for ales and lager beers
(Know!) 

Fermentation and aging beer
· Carbon dioxide is captured and is a major byproduct of brewing.
· The mixture is allowed to ferment for 7-12 days at cool temperatures.
· The resultant liquid is transferred and allowed to age for 2-3 weeks.
· Proteins precipitate out and some other chemical modifications take place.
    Sake: 
· Sake is made from rice and is a traditional beverage in Japan. It is a fermented grain beverage.
· Aspergillus oryzae is used to convert the starch to sugar and then yeast is added. Both are involved in the fermentation process.
· The mixture is fermented for about 25 days.
· The alcohol content is about 18-19%. The beverage is allowed to mature for about 40 days. It is consumed before one year.
· (Know! Japan rice, used to covert startch into sugar! )
Brandies: 
· Brandies are distilled wines.
· The most famous come from France.
	Eg. Cognac 
· The fermented juices of many other fruits are also distilled.
· Liquers differ from brandy in that various flavoring agents (fruit, cream, herbs, spices, flowers or nuts) are added and bottled with added sugar or other sweetener) 
(Know!, most famous is cognac)
· By the 15th century, the English and Scots had begun distilling barley beer and, in the 16th century, cognac was prepared in France. 
· Whiskeys were made in a similar way.
· Once distilled, the mixture is diluted back to about 50% alcohol in general. 
· Whiskeys are aged in (usually oak) barrels. The inside of these barrels is often charred. The barrel provides some of the flavoring materials.
· Scotch whiskeys have a characteristic taste because of the smoking process (over peat) used to dry the malt.
· Bourbon whiskey is made from corn as the primary grain (Zea mays, Poaceae) and was developed by the early Scottish (many of whom are called Scots-Irish) immigrants in Pennsylvania.
· These whiskies are aged for at least two years in new, charred oak barrels.
Other distilled beverages: 
· Gin and vodka are distilled to a high percentage of alcohol 
· These beverages can be distilled from almost any fermented mixture including potatoes, grains, etc.
Rum is made from fermented molasses or sugar cane juice
(Know, high percentages of alcohol, don’t need to know long history!)
 
  
  Ornamental plants, 
plants producing oil, waxes and fat  (lecture 16)
· Ornamental plants are plants that are grown for decorative purposes in gardens and landscape design projects, as houseplants, for cut flowers and specimen display. The cultivation of these, called floriculture, forms a major branch of horticulture 
(Know)
Garden plants: 
· Most commonly ornamental garden plants are grown for the display of aesthetic features including: flowers, leaves, scent, overall foliage texture, fruit, stem and bark, and aesthetic form. 
· In some cases, unusual features, such as thorns, of Rosa sericea and cacti are of interest.
· In all cases, their purpose is for the enjoyment of gardeners, visitors, and/or the public. 
Ornamental Trees:
· Similarly certain trees may be called ornamental trees. 
· This term is used when they are used as part of a garden or landscape setting, for instance for their flowers, their texture, form and shape, and other aesthetic characteristics. 
· Ornamental Plants: 
· The term ornamental plant largely corresponds to 'garden plant', though the latter is much less precise, as any plant may be grown in a garden. 
· These are grown for display purposes, rather than functional ones. People usually use the term “ornamental plants” to refer to plants which have no value beyond being attractive, 
· They come in a range of shapes, sizes and colors suitable to a broad array of climates, landscapes, and gardening needs. 
· Some ornamental plants are grown for showy foliage. Their foliage may be deciduous, turning bright orange, red, and yellow before dropping off in the fall, or evergreen
· Some ornamental foliage has a striking appearance created by lacy leaves or long needles 
· Other ornamentals are grown for distinctively colored leaves, such as silvery-gray groundcovers and bright red grasses, among many others. 
· Other ornamental plants are cultivated for their blooms. 
· Depending on the types of plants being grown, the flowers may be subtle and delicate, or large and showy, with some ornamental plants producing distinctive aromas which paint a palette of scents in addition to colors. 
· Oils and waxes: 
· Oils are composed of two kinds of compounds:
· – Glycerol - a three carbon alcohol that forms the “backbone”, it is the same for all oils:
· – Fatty acids - hydrocarbon chain with a [COOH]  carboxyl group at one end that causes it to interact chemically as an acid
· (Know, MC question) 

Types of fatty acids: 
Saturated (only single bonds)
• solid at room temperature
• from animals (meat) and tropical plants (palm and coconut)
• higher in LDL (low density lipoprotein)
Unsaturated (with double bonds)
• liquid at room temperature
• from plants (sunflower, peanuts, canola, olive, etc.)
• type of complexity varies depending on number of double bonds
Types of unsaturated oils(fats)
Monounsaturated fats
· – one double bond
· – usually from olive oil, almonds, pecans, cashews, peanuts, and avocados
· does not negatively impact cholesterol levels
Polyunsaturated fats
· – numerous double bonds
· – includes vegetable oils (linseed and tung) and fish oils
· – excessive intake may lower HDL (good kind of cholesterol)
Unsaturated fatty acids: 
• Double bonds can be broken by addition of reactive atoms such as iodine to measure degree of saturation
· Amount of iodine absorbed is calculated, giving a iodine value
· – higher the number, higher the unsaturation
· Above 150 = “drying” oils (many double bonds, link together in polymerization to form films)
· • 150-100 = “semi-drying”
· • 100-70 = “nondrying”
· • below 70 = “fats” because they are solid at room temp = highly saturated. e.g. palm and coconut oils
(know!, double bonds and iodine represents the saturated 150-100 semi drying
100-70 nondrying 
Below 70 Fats
Ex. Palm and coconut oils
Uses Of Vegetable oils: 
• Food 
	• making soap - a long time ago
	• Paints and decorative coatings - those have high iodine values (drying oils)
	• Original linoleum (floor covering)
	• Petroleum product alternatives
		polymers
		fuel
	• medicinal uses (castor bean)

Drying Oils:
• Linum usitatissimum – Linseed Oil.
· – amber-colored, fatty oil extracted from 
	the cotyledons and inner coats of the linseed
· Due to its polymer-forming properties (can polymerize into a solid form), linseed oil is used on its own or blended with other oils, resins, and solvents as an impregnator and varnish in wood finishing and as a pigment binder in oil paints
· KNOW!!
· -has a high idodine value! 
· -used like a coating 
Semi-Drying oils: 
Helianthus annuus – sunflower oil
· seed has up to 50% oil by weight
· used in food as a frying oil, and in cosmetic formulations  
· oil is expressed under pressure and with steam, and after oil is expressed from the embryo the remaining solids are formed into seedcake for livestock feed
        KNOW, example is sunflower
        -used in food and frying oil 
   Glycine Max-Soybean Oil
· Commonly called "vegetable oil"
· Originally used in U.S. as livestock forage (before 1940)
· Most consumed oil in the world
· – 50% of world’s vegetable oil
· – U.S. produces ½ of world’s supply
· – processing requires cleaning of seeds because of aflatoxins 
· – products including salad dressings, margarine, sandwich spreads, mayonnaise,
· non-dairy creamers, whipped toppings, and snack foods
· – one of the major sources of vitamin E in the U.S. diet
· vegatable oil 
· KNOW! 
· -biodisal from this oil 
Zea Mays- Corn Oil 
· oil production a by-product of starch production
· thus, high oil cultivars not developed
· most oil is used for salad dressing and margarine
· contains natural antioxidants
· KNOW!
· -used in salad dressing
· -natural anitoxidants 
Brassica napus- Canola Oil 
Seeds have been valued since ancient times for their oil content (30% to 45%)
·  Used for lubricating, cooking, and illuminating purposes as well as fuel, and the manufacture of soap and synthetic rubber
· Canada led development of extraction and use
· Named canola oil to symbolize Canada’s involvement
· Consumption has been know to lower plasma levels of cholesterol
· KNOW! 
· Common name-- is oil seed rape 
· Brassica napus 
Non-Drying oils: 
Arachis hypogaea – Peanut Oil
· – 1/4 of U.S. crop is used for oil
· – high protein content
· – widely used as a cooking oil and as a lubricant
· – also used to manufacture items ranging from shaving cream and soap to plastics
· – 2nd only to soybean as world oil crop
· KNOW! 
· -high protein 
Ricinus Communis- Castor Oil 
Derived from the castor “bean”
· – has been used for many years to ease 
	constipation and induce vomiting
· – now used in plastics, textiles, paints, cosmetics, and a number of inks and industrial adhesives
· – ancient use was for lamp oil, medicines, and religious ceremonies
· – ricin, a highly toxic protein that lead to hemorrhaging, comes from the seed
· KNOW! 
· Common name is castor oil 
· -highly toxic comes from the seed

Olea europea – olive oil 
· Only oil that is derived from the 
	pericarp
· Extremely rich in oils (14 to 40% by weight)
· Olive oil though high in calories is claimed to raise high-density lipids (HDLs)
· It is commonly used in cooking, cosmetics, pharmaceuticals, and soaps and as a fuel for traditional oil lamps.
· Olive oil is used throughout the world, but especially in the Mediterranean countries and, in particular, in Greece, which has the highest consumption per person 
· KNOW! 
· -olive oil, this is the only seed that is taken from the FRUIT!, from the precrap, outside the seed! 
Vegetable Fats:
Elaeis guineensis – Palm and Palm Kernel Oil
· – oil is the fat pressed from the fibrous flesh of the fruit of many palms
· – commercial palm oils are used for soaps and candles, lubricants, margarine, fuel, feed, etc. in the tropics much of the palm oil comes from the fleshy portion of the fruit whereas, “palm kernel oil” is derived from the kernel or seed
· Cocus Nucifera- coconut: 
· Greatest provider in the tropics – “He who plants a coconut tree plants food and drink, vessels and clothing, a habitation for himself, and a heritage for his children.” A Proverb
· – yields oil, fiber, food, building material, and drink
· • native to Indo-Pacific region
· • “tree” are monocots with trunk comprised of overlapping, sheathing leaf bases 
· Know! 
Waxes: 
Simmondsia chinensis – Jojoba
· seeds contain an oil which is a liquid wax
· light yellow, unsaturated of unusual stability, remarkably pure, and need not be refined
· often used in cosmetics as a moisturizer
· used as a transformer oil or as a lubricant for high-speed and high temp. machinery
KNOW
-taken from jojoba 
-only pants from liquid wax 
-not to be refined and used as moisturizer 

Plants producing fiber, cloth and paper (lecture 17)
· Fiber crops:
· Fiber crops are field crops grown for their fibers, which are traditionally used to make paper, cloth, or rope. 
· The fibers may be chemically modified, like in viscose (used to make rayon and cellophane)
· Know!
· Botanical definition: 
· 	Fiber = long narrow tapering cell, dead and hollow at maturity, thick cell wall composed mostly of cellulose and lignin, rigid, for support, found mainly in vascular tissue.
· Commercial definition: 
· 	Fiber = long narrow flexible material, may be animal (hair, wool), mineral (asbestos), synthetic (nylon, dacron), or plant. 
· Nutritional definition: 
· 	Fiber = indigestible material in food
Types of plant fibers: 
A. Textile fibers:
· Surface fibers grow from the surface of seeds (cotton), leaves, or fruits (coconut coir)
· Soft or bast fibers are found in the phloem (inner bark) of dicotyledonous stems (flax for linen; jute; hemp; ramie).
· Hard or leaf fibers are found in monocot leaf vascular bundles (hemp, pineapple).
Know!
B. Papermaking fibers are single cells of cotton or delignified wood.
C. Minor types:
· Brush and broom fibers (broomstraw)
· Weaving fibers, not single cells (palm leaves, grain straw, papyrus, bamboo)
· Plant fibers used for thousands of years to make clothing, rope, paper etc. 
· All land plants contain fibers, but they are usually too short or too weak to be used for anything other than paper-making 
· But, there are well over 100 species suitable for growing in temperate climates that produce long and relatively strong fibers. 
· These fibers vary greatly in their physical properties, and can supply with cloths ranging from fine and silky to coarse sackcloth or ropes strong enough to berth large ships. 
· Commerically important plant fibers Cotton- Gossypium spp. 
· Cotton was grown in Pakistan’s Indus Valley more than 5,000 years ago. Cotton was grown and used to make clothing in ancient Egypt 
· Gossypium is a genus of 39 species found worldwide, four species are domesticated:
· Gossypium herbaceum from S. Africa and G. arboreum (diploid) from India, both domesticated, have short fiber.
· G. hirsutum upland cotton, domesticated in Central America, predominant cotton grown today, long fiber, tetraploid hybrid of wild South American diploid species and Old World G. herbaceum.
· G. barbadense, Egyptian cotton, domesticated in Andes, also long fiber, tetraploid hybrid of New World and Old World diploid species.
· Know!
· Cotton- Cultivation and processing: 
· Cotton boll = fruit of cotton plant, splits open and dries, cotton lint clings to seeds, harvested by hand or machine. A common pest is the boll weevil
· Eli Whitney invented the cotton gin in 1792, separated lint from seeds, and was a key element in the industrial Revolution
·  “A cotton gin is a machine that quickly and easily separates cotton fibers from their seeds, allowing for much greater productivity than manual cotton separation”
· Know! 
· Cotton seed is pressed for cooking oil, and the residue, cottonseed oil meal, is used for animal feed.
· Cotton lint from bales is carded (straightened), combed, bleached.
· Spinning of lint while stretching binds individual fibers into yarn or thread; depends on the natural twist in cotton fibers. Thread then woven into cloth.
· Cotton is Widely cultivated in China, Uzbekistan/Turkmenista, India, Pakistan. French West Africa, Brazil and Australia -- all of whom export cotton to the United States.
· Know!
· Flax(Linum usitatisimum) 
· Plant source of linen
· Flax has been used since ancient times to make clothing. The ancient Egyptians used flax to create linen cloth more than 4,000 years ago, and it was used in Medieval Europe to make cloth.
· Flax grows in cool climates, unbranched varieties for fiber, branched for oilseed.
· Know!
· Processing: 
·    Retting = rotting for 1-2 weeks on ground, 
·       or days in water; removes soft tissue, leaves   vascular bundles.
·    Breaking = pounding or rolling, frees fibers 
·    Scutching = scraping off particles 
·    Hackling = combing
· 	     then spinning, bleaching and weaving
· Flax is still used to make fabrics for clothing, and it is commonly blended with synthetic materials and wool to add strength to fine yarns
· Know (rotting 1-2weeks on ground) 
· Minor textile fibers:
· Jute (Corchorus spp.), native of India and Bangladesh, processed like flax, used to make burlap, carpet backing, rope. Main export crop of Bangladesh; India is also a major producer as well.
· Jute fibers are composed primarily of the plant materials cellulose and lignin. It falls into the bast fiber category 
· Hemp-Cannabis Sativa 
· Different varieties than drug plant. 
· Native of China, used to make cloth since ancient times. 
· Used for making canvas, rope and paper. 
· Hemp cloth made in Nimes, France = denim; in Genoa, Italy, for jeans. Original Levi jeans were hemp, now cotton.  
· Designers currently use hemp, blended with other textiles, to make fine cloth, in contemporary designs.
· Hemp fiber is resistant to stretching, which allows clothes made from cloth woven with hemp fibers to retain their shape and size. 
· Hemp typically grows in warm climates, such as those found in tropical regions.
· Know! 
· 
· 
· Ramie (boehmeria nivea) 
· Native of China, produce longest fibers, Used mostly with other fibers for sweaters, knitwear. One of the very finest, silk-like and strongest fibers
· Ramie fibers have been found in fabrics used to wrap mummies in ancient Egypt 
· The fibers from this plant are the longest known in the plant world. Their tensile strength is seven to eight times that of silk or cotton and this is actually improved by wetting 
· Cloth made from this fiber is said to 
· 	be moth-proof; also used for making 
· 	very strong ropes and nets.
· Know! 
· Other fibers:
· Sisal (Agave sisalana) and henequen (A. fourcroydes) are desert succulents from Mexico and Central America; leaf fibers used to make rope, mats
· Kenaf (Hibiscus cannabinus), a common cultivated garden plant in our area, is an excellent source of fiber  for paper making. 
· Rayon, a synthetic fiber from viscose, a chemical derivative of cellulose from wood pulp. 
· Paper Mulbery (Broussonnetia Papyrifera 
· A small deciduous tree whose range extends from China to the tropical South Sea Islands 
· To make cloth from this plant the bark is usually cut into strips and laid out flat on a smooth wooden surface. It is then beaten with wooden mallets, the more it is beaten the thinner and finer it becomes. 
· Size can be increased by overlapping other strips of bark and beating them together. 
· Depending upon the degree of beating the resulting cloth can range from a thick material suitable for sacking to the very finest gossamer thin clothing. 
· New Zealand Flax (Phrolum tenax)
· New Zealand Flax (Phormium tenax) is found growing wild in lowland swamps and on low ground. 
· A member of the Lily family, so completely unrelated to our native flax plants,
· The fibre is found in the long leaves and it can be used to make fine cloth and ropes. 
· There is some difficulty, however, in preparing these fibres due to the presence of a gum in the leaves. The residual leaf pulp can be fermented to make 
· 	alcohol for fuel 
· a fast brown dye is produced from the flowers
· Indian Hemp (Apocynum cannabinum) 
· Found in N. America where there are a number of fiber plants. 
· The fiber, obtained from the stems in early to late autumn, is very strong, does not shrink and retains its strength in water. It is used mainly for sails, twine and garden nets. 
· Two other members of this genus A. androsaemifolium and A. venetum produce a similar though slightly inferior fiber.
· Iris Species:
· Along the Pacific west coast of America grow a number of Iris species: I. douglasiana, I. macrosiphon and I. purdyi, whose leaf fibers produce a beautifully strong and pliable rope. 
· Traditionally the N. American Indians would take just one fiber from each outside edge of the leaves
· Usually found wild on grassy slopes, these beautiful plants are easily grown, preferring rich well-drained lime-free soils in sun or semi-shade.
· Process of Fiber making: 
· Obtaining the fibers from the plant is usually a fairly straightforward though smelly and labor intensive process. 
· The basic principle however is to encourage the softer parts of the plant to rot so that only the stronger fibers remain. 
· This is usually done by either immersing the plants in water or tying them up in bundles outdoors for the dew and rain to work on them. 
· Once the softer parts start to rot the fibers are separated and cleaned and are then ready for use. 
· Paper:
· Paper = thin sheet made by spreading pulp on a screen, draining and drying it
· Pulp processing and the manufacturing of paper
·    Mechanical grinding, makes cheapest pulp and paper, brown color if not bleached, yellows readily. Used for newsprint, catalogs, paper towels.
· Papermaking consists of allowing wood pulp to flow onto a moving screen, where the forming paper is quickly drained, then pressed and dried. 
· Dry paper can then be sized = treated with starch or clay to fill holes, make smooth surface.
Biofuel (Lecture 18) 
· A fuel that contains energy from geologically recent carbon fixation. These fuels are produced from living organisms. Examples of this carbon fixation occur in plants and microalgae. 
· These fuels are made by a biomass conversion in three different ways: 
		thermal conversion
		chemical conversion and 
		biochemical conversion
· This biomass conversion can result in fuel in solid, liquid, or gas form. This new biomass can be used for biofuels. 

· A way to decrease the world's consumption of fossil fuels, especially oil. 
· These so-called "energy crops" include wheat, corn, soybeans and sugarcane  
· Biofuels burn cleaner than fossil fuels, releasing fewer pollutants and greenhouse gases, such as carbon dioxide, into the atmosphere. 
· They are sustainable, and energy companies often mix biofuels with gasoline. 
· Fossil fuel-- non-renewable 
· Biofuel- renewable, sustainable 
· E20, 20percent of ethanol 
· E10, 90% gas, 10 percent ethanol
· KNOW THIS! 
· Cleaner than
Biofuels fall into two main categories: 
Bioalcohol and biodiesel
· To create bioalcohol, such as ethanol, yeast and bacteria are used to break down the starch in corn and other plants 
· To create biodiesel, refineries use the oil already found in crops such as soybeans. These vegetable oils are treated with alcohol and turned into biodiesel. 
· -fall into two main categories 
· -bioalcohol, such as ethanol, most of corn for ehtanol production
· Bioethanol- fermentation process
· Biodiesel- esterification, Alcohol ROH + carboxyillic acid R’OOH…. (fatty acid + alcohol-- esters) 
· KNOW THIS!!, starch in corn and other plants
· -they are treated with alchol 
· Fatty acids+ alcohol (R-COOH R-OH) estification biodiseal 
· Bioethanol:
· Bioethanol is an alcohol made by fermentation, mostly from carbohydrates produced in sugar or starch crops such as corn or sugarcane
· Ethanol can be used as a fuel for vehicles in its pure form, but it is usually used as a gasoline additive 
· Bioethanol is widely used in the USA and in Brazil 
· -use sugarcane as starch source 
· -USA is usually corn 
· KNOW!! 
· E20, E100-purely ethanol, but usually is mixed with gasoline! 
Biodiesel:
· Biodiesel is made from vegetable oils and animal fats. 
· Biodiesel can be used as a fuel for vehicles in its pure form, but it is usually used as a diesel additive to reduce levels of particulates, carbon monoxide, and hydrocarbons from diesel-powered vehicles.
· Biodiesel is produced from oils or fats using transesterification and is the most common biofuel in Europe.
Know!! 
Worldwide Biofuel Production: 
· In 2010, worldwide biofuel production reached 105 billion liters (28 billion gallons US), up 17% from 2009, and biofuels provided 2.7% of the world's fuels for road transport, a contribution largely made up of ethanol and biodiesel.
· Global ethanol fuel production reached 86 billion liters (23 billion gallons US) in 2010, with the United States and Brazil as the world's top producers, accounting together for 90% of global production.
· The world's largest biodiesel producer is the European Union, accounting for 53% of all biodiesel production in 2010.
· As of 2011, mandates for blending biofuels exist in 31 countries at the national level and in 29 states or provinces
· The International Energy Agency has a goal for biofuels to meet more than a quarter of world demand for transportation fuels by 2050 to reduce dependence on petroleum and coal
· Second generation biofuel technologies: 
· First generation biofuel processes are useful but limited in most cases
· : there is a threshold above which they cannot produce enough biofuel without threatening food supplies and biodiversity. 
· Many first generation biofuels depend on subsidies and are not cost competitive with existing fossil fuels such as oil 
· When taking emissions from production and transport into account, life cycle assessment from first generation biofuels frequently approach those of traditional fossil fuels
· -first generation biofuel– corn, sugarcane 
· KNOW!!, first generation! 
· The goal of second generation biofuel processes is to extend the amount of biofuel that can be produced sustainably by using biomass consisting of the residual non-food parts of current crops, such as stems, leaves and husks that are left behind once the food crop has been extracted, as well as other crops that are not used for food purposes (non food crops), such as switchgrass, grass, jatropha, and also industry waste such as woodchips, skins and pulp from fruit pressing, etc.
· http://www.youtube.com/watch?v=T_S7Q3Uede4 
· http://www.youtube.com/watch?v=t_Fw6y4T3Po
· http://www.youtube.com/watch?v=bzh0wJVdEuQ
· -taking the left overs or non-food plants 
· -jatropha high carbon efficentency 
· KNOW!! 
· Term biomass, consisting of residual non-food parts 
· GO THROUGH VIDEOS AS WELL! 
· Videos:
· Advantage of biofuel production, 
· -environment pollution, bc u have to use pestides (draw back with using biofuel) 
· -increasing the food costs (draw back with using biofuel)
· -construction of the environment balance(draw back with using biofuel)
· Video 2
· -biofuel is adding to gobal warming 
· -adding to poverty rates
· -upping in food costs for people
· -UK. video
· important parts:
· -green house is higher when using biofuel
· -cost for biofuel food products is higher 
· **videos stuff will come in final exams or quiz that is coming up! 
· 3 video
· -biofuel production 
· -there in first generation production and want to change to secondary production 
· -machines are also powered by fossil fuel
· -biofuel productions, advantage and disadvantages 
10 Top Biofuel Crops: 
· Rapeseed/Canola - rapeseed oil is an important form of biodiesel fuel. 
· Corn – Use corn kernels or stalks and leaves - Growing and processing corn into a biofuel actually uses a huge amount of fossil fuel. Once the refineries complete the distillation process, only about 20 percent of each gallon of corn ethanol is "new" energy  
· Sunflowers - seeds are rich in oil, which makes the sunflower a popular biofuel crop. Refineries process the oil into biodiesel, or use the plant waste as biomass, which can fuel factories and power plants. 
· Cottonseed  - The oil makes up about 20 percent of the cotton plant. According to Michael O'Hare at the University of California, Berkeley, an acre of cottonseed produces 35 gallons (132.5 liters) of oil, a third less than rapeseed
· Switchgrass - Unlike corn, using the cellulose in switchgrass to make ethanol requires less energy from fossil fuels. Furthermore, cellulose ethanol contains more energy than corn ethanol, so there's a dramatic reduction in greenhouse gas emissions. 
· Wheat - Ethanol is mainly used to power motor vehicles and is often blended with gasoline. In Europe, however, using wheat as an energy crop is on the rise. Many people are concerned that growing wheat as an energy crop will divert the grains needed for food. Researchers from the University of Illinois say food prices spike when farmers grow wheat and corn for use as a biofuel. 
· Soybeans - most of the biodiesel in use in the United States comes from soybean oil. Motor vehicles, especially heavy equipment and buses, can run on pure soybean biodiesel, or a blend of biodiesel and diesel. According to the National Academy of Sciences, soybean biodiesel is more environmentally sound and yields more energy than corn ethanol. 
· Jatropha - The jatropha bush grows quickly, does well when water is scarce and with seeds that have 40 percent oil content.  India is the largest producer of jatropha. The jatropha bush, which has a lifespan of 50 years, does well on land ravaged by drought or pests. According to one estimate, 1 ha of jatropha produces 752 to 1995.81 kilograms of oil  
· Palm Oil - palm oil, extracted from the fruit of palm trees, is one of the more energy-efficient biodiesel fuels on the market. Diesel engines don't have to be modified to run on palm oil biodiesel, and biodiesel from palm oil releases less carbon dioxide into the atmosphere than gasoline.  
· Sugarcane - producing ethanol from sugarcane is six times less expensive than producing ethanol from corn. Growing sugarcane requires fewer chemicals, including pesticides and fertilizers, but when harvesting sugarcane, farmers must burn their fields, which spews massive amounts of greenhouse gases into the atmosphere. 
· Current Research: 
· Research is ongoing into finding more suitable biofuel crops and improving the oil yields of these crops. 
· Using the current yields, vast amounts of land and fresh water would be needed to produce enough oil to completely replace fossil fuel usage. 
Medicinal Plants (Lecture 19)
Use of medicinal plants:
· Use of medicinal plants developed from informal experimentation and based on a general familiarity with medicinal plants. 
· This knowledge was amassed via experimentation over many generations and was handed down orally from person to person – often woman to woman in traditional cultures.
· Medicine from plants: 
· About 25% of the prescription drugs used in the western world have active ingredients that are derived from plants – often the only way to acquire these drugs is through growing and harvesting the plants because synthetic substitutes are not as effective.
· 89 plant derived drugs that are currently used in western medicine as prescription medicines were discovered by studying folk knowledge of the plant’s properties
· Ancient archaeological records of medicinal plants:
· 3500 BCE - India extensively used medicinal plants.  Much of that knowledge is still used as part of the Ayurveda medical system 
· 2250 BCE – Egypt and Babylon were trading medicinal plants
· 900 BCE - Archaeological records demonstrate the use of medicinal and psychoactive plants in the New World 
· 330 BCE - One of the Theophrastus’s students, Alexander the Great, sent medicinal plants from Asia back to Greece for cultivation 
· Early Medicines: 
· Plants were not only source of food for early peoples, but also a source of medicine
· • Ebers papyrus (Egypt 1550 B.C.)
· 	–has over 700 medicinal formulas of important plants
· The golden age of Greece
·       – great advancement in biological and medical knowledge
·      - several prominent people contributed to pharmacology
· Pharmacology –The study of drugs, including their composition, uses, and effects
· Know!! KNOW! 
· -use plants as medicines 
· -not only source of food 
· -SHORT ANSWER IS COMING FROM THIS POWERPOINT!! 
· Theophrastus (300 B.C.)
· – Father of Botany
· gave description of medicinal plants botanical garden at Athens 
· Dioscorides (born 64 AD)
· – De materia medica - five volume description of medicinal plants
·  Copied by monks for centuries to produce “herbals”
· – lists of useful plants indexed by medical applications
· – popularity soared in mid 1400s as the printing press led to mass production of “herbals”
· Know! 
· Paracelsus (1493-1519)
· – believed plants were placed on earth by god for human use
· – and consequently God provided signs (plant structures) that indicated ailment that the plant was to be used for, gave rise to the Doctrine of Signatures
· Plants with red sap were used to treat blood disorders
· Walnuts (cotledons like a brain) were good for mental problems 
· Plants with cordate leaves (heart-shaped) were good for the heart 
· Know!
· Dictrine of signatures:
· The doctrine states that, by observation, one can determine from the color of the flowers or roots, the shape of the leaves, the place of growing, or other signatures, what the plant's purpose was in God's plan.
· plants with red sap were used to treat blood disorders
· walnuts (cotyledons look like a brain) were good for mental problems
· plants with cordate leaves (heart-shaped) were good for the heart 
· Know!
· History of Herbals:
· Dioscorides, in the 1st Century AD, was a Greek physician who described the medicinal properties of plants - he described the use of 500 species of plants in his book De Materia Medica
· The first herbal to break from Dioscorides and print descriptions of local flora, with accurate drawings of the plants was by Leonhart Fuchs, his extremely well illustrated herbal De Historia Stirpium was published in 1543
· Know! 
· Best English Herbals:
· In 1597, John Gerard published his outstanding book The Herball, Or Generall Historie of Plantes - it is a huge volume of 1392 pages and 2200 woodcut illustrations of plants - it was widely used by physicians and became widely quoted and referenced - the book has remained in print for 400 years
· The last major herbal published in English was John Ray’s herbal, published in 1688 - it is also a major taxonomic work 
· Ray was the first person to divide the flowering plants into two main groups - the dicots and monocots 
· Know! KNOW! 
· Plant-kingdom, divided flowering plants  into monocot and dicot, 2 classes (RAY was first person) 
· Foxglove-Digitalis purpurea 
· Foxglove may be useful as a way to cure people of “grosse and slimie flegme and naughtie humors” – from Gerard’s Herbal – 1597
· Withering’s Work on foxglove: 
· Withering began experiments with foxglove in 1775 
· Reported his findings in a paper published in 1785, “An Account of the Foxglove and Some of its Medical Uses” 
· Powdered foxglove leaf is still prescribed in tablets or capsules to treat congestive heart failure
· The somewhat crude powdered drug is called Digitalis after the plant
· Foxglove produces more than 30 different cardiac glycosides - two in particular – 
· Digoxin and Digitoxin 
· are produced from foxglove and prescribed to heart patients around the world today
· KNOW! 
· Cardiac glycosides digoxin and digitoxin, used for heart patients!! 
Urgent need to study medicinal plants: 
The utility of plants in current therapy
There has been a rush to develop synthetic medicines based on plant medicines, but often the synthetic medicines don’t work as well as the original plant medicines. 
For example – quinine and malaria
Efficacy of Quinine:
· Quinine is traditional and effective preventative of malaria
· Synthetic preventatives such as chloroquine, maloprim, and fansidar have largely replaced the use of quinine 
· Many strains of Plasmodium have developed resistances to the synthetics and the synthetics are more toxic.  It is recommended that people do not take fansidar for more than 3 months due to potential liver damage. 
· KNOW 
· UININE USE, ALKLOID QUININE, FROM CINCHONA BARK AND IDENTIFIED IT WAS 
Quinine Use: 
· 20 to 40 species of Cinchona - the species are very hard to tell apart and the species will hybridize, so the exact number of species is unknown – mostly understorey trees
· 1820 the French chemists Joseph Pelletier and Joseph Caventou isolated the alkaloid quinine from the bark and identified it was the active ingredient in Peruvian bark 
· by 1930, the Dutch orchards in Java produced 22 million pounds of quinine, 97% of the world’s market
Know! 
· Properties of Quinine:
· Quinine itself is an odorless white powder with an extremely bitter taste
· It can be used to treat cardiac arrhythmias as well as malaria - it is also used as a flavoring agent 
· Quinine prevents malaria by suppressing reproduction of the Plasmodium protozoan and also helps prevent some of the fevers and pain associated with malaria
· 1. Approximately 25% of today’s prescription drugs come from plant extracts 
· 2. Only about 15% of the known plant species have been screened for medicinal purposes.
· 3. Most medicinal plants come from the Tropics.
· Know!
· NCL- plant collection Program:
· Plant-drug discovery comprises a spectrum of activities, with the collection and identification of the plant materials to be tested on one end and the isolation and evaluation of biologically active compound(s) on the other. 
· During the period of 1986-1991, a plant-collecting program was undertaken in the tropical rain forests of Southeast Asia as part of the National Cancer Institute's (NCI's) anticancer and anti-AIDS screening program. 
· 10,000 plant samples collected for screening against HIV and cancer
· 2500 species and 200 families
· Of the 3000 extracts analyzed, 170 contained agents active against HIV
· 776 fully identified species, 106 had active agents. 62 were previously known as medicinal plants. 44 were entirely new
· Strychnos toxifera 
– source of D-tubocurarine
· Mexican yam – Dioscorea villosa  
Source of cortisone
· Indian snakeroot – Rauwolfia serpentina –Source of reserpine (KNOW)
· Madagascar periwinkle Catharanthus roseus –Source of vincristine (KNOW)-in chemotherapy
· White Hellebore – Veratrum album 
Source of hypotensive alkaloids
· Medicinal Plants in the Amazonian Basin
· 3 million square miles in size, supports the world’s largest rainforest with an estimated 80,000 species of plants, about 15% of the world’s species 
· The northwest section of the Colombian Amazon is home to 70,000 Indians in 50 ethnic groups that speak many languages from 12 linguistic families.  They have been recorded to use medicines made from almost 1600 plants from 596 genera in 145 families 
· Modern Medicines:
· Modern approach has been to examine chemical composition of plant medicines, test actual functionality, then try to synthesize the functional compound for mass production
· The complex nature of plant’s secondary compounds play a role in medicinal value
· Chemistry of plants:
· Steroids (four carbon rings) 
· 	– examples: milkweeds (Asclepias - Asclepiadaceae)
· • alkaloids (nitrogen containing compounds)
· 	– many are poisonous to humans and have been used as such
· e.g. deadly nightshade and hemlock Modern Medicinals
·  “herbal” medicines have not been well studied
· – designing synthetic drugs is much effective
· Quinine, Cinchona officinalis, Rubiaceae (KNOW)
· Artemisia annua, Asteraceae or Compositae

Medicinal Plants-2 (lecture 20)
 Opium poppy, Papsaver somniferum (papaveraceae)
· The alkaloids found in opium poppy, Papaver somniferum (Papaveraceae), have long been used to alleviate pain. 
· Capsules have been found in prehistoric deposits from the Mediterranean and from the Near East. Pictorial representations are found in Egyptian, Greek, Roman and other art.
Know! Poppy flower and capsule-  Capsule-fruit type! 
· Dried latex is comprised of 
	three important alkaloids: 
		morphine, codeine, and papaverine 
 Morphine is one of the principal alkaloids of opium. These alkaloids are very addictive, but are potent pain killers (analgesics).
· Codeine, another morphine alkaloid, which is a potent anti-coughing agent
· papaverine used for muscle relaxation during minor surgeries
· KNOW! 
· Basic uses that are taken from poppy 
· Incised poppy capsule and latex
· Opium is isolated by lightly slashing the 
· immature fruit capsules. The latex oozes out and 
· hardens after a day or so.
· KNOW. 
· Laxtex is getting scrapped off and used 
· Morphine is acetylated to produce heroin.
· Poppies are also cultivated for the seeds which are eaten and are used as an oilseed crop in some countries.
· Also used as an ornamental plant
· Willows and Aspirin: 
· Even in the time of Dioscorides it was known that extracts of willow bark (Salix spp., Salicaceae) and leaves alleviated pain.
· The compound that is responsible is called "salicin".  
· Salicin is too irritating to take internally, however.
· In the late 1800's, a German chemist made another compound that could be taken readily and that had similar properties to salicin.
· KNOW! Salix williow 
· Salicaceae 
· This compound, acetylsalicylic acid, could be taken orally and was an effective analgesic, anti-inflamatory, and antipyretic drug and is probably the most widely used drug in the world today.
· Interestingly, we only learned how aspirin actually functions in the last 30 years.  Aspirin inhibits the synthesis of certain prostaglandins.
· Willow in flower, Salix nigra, Salicaceae
Ephedra spp. Ephedraceae:
· Infusions of Ephedra spp. (Ephedraceae, a gymnosperm) have been used for thousands of years in China. There it is often called "ma huang".
· In the 1920's the plant was "discovered" by western medicine and the active compounds isolated.
· Ephedrine and a series of related compounds are used today as decongestants to treat low blood pressure.
· Most of the active compounds are made synthetically, however.
· Ephedra, Ephedra sp., Ephedraceae
· Coca and Cocaine: 
· The Indians of Andean South America have long used coca leaves (from Erythroxylum coca, Erythroxylaceae) as a stimulant. The Indians chewed the leaves mixed with lime to free the alkaloids. The alkaloids reduced feelings of hunger and pain.
· Later when the alkaloids were isolated, it was discovered that they had local anesthetic properties. 
· Cocaine has been using during surgery (especially dental surgery).
· KNOW! 
· Coca, 
Erythroxylum coca, Erythroxylaceae
· Steriods from plants:
· The most commonly used plant source of steroids is Dioscorea spp. (Dioscoreaceae). These are viny plants with large tuberous roots.
· These are saponins (soap like properties) 
· KNOW! 
· These steroids occur as complex glycosides (that is, they have sugars attached) that give them soap-like properties and are sometimes called saponins. These compounds are relatively common in plants. 
· Dioscorea species are used because they have relatively large amounts of saponins and the structure of the aglycone is particularly appropriate for conversion to the desired steroids.
· Steroids from these plants are converted chemically into hormonally active substances that simulate pregnancy and serve as antifertility or as anti-inflamatory drugs such as cortisone etc. that are used to treat a number of diseases such as arthritis etc.
· Cardiac Glycosides: 
· The use of plants to treat heart disease goes back thousands of years and is found in several cultures. 
· One of the plants found in the folk medicine of Europe is Digitalis purpurea (Scrophulariaceae).
· KNOW! Digitalis- foxglove 
· Digitalis purpurea – foxglove
· Used in the treatment of heart conditions since discovery
· All parts are poisonous in both fresh and dried forms. 
· Cardiac glycosides from include digoxin and digitoxin and primarily affect cardiovascular, neurologic, and gastrointestinal systems. 
· Ingesting plant parts or absorbing compounds through skin in direct contact with foxglove could be fatal. 
· KNOW!
· Digitalis, Digitalis purpurea (Scrophulariaceae)
· Digitalis became accepted and today is widely used in treatment of dropsy, a condition associated with congestive heart failure.
· The active compounds are saponins, but have an aglycone with a special type of structure.
· Tropane Alkaloids: 
· A number of alkaloids from solanaceous plants are used as analgesics.
· The most commonly used alkaloids are scopolamine (hyosine), hyoscyamine, and atropine. 
· The most commonly used plants are Atropa belladonna, Hyoscyamus niger, and Duboisia species
· Henbane, Hyoscyamus niger, Solanaceae
· Jimson weed, Datura stramonium, Solanaceae
· Belladonna has been used since the times of the Greeks. It was also used in the Middle Ages in Europe to enhance the appearance of women by causing them to have large pupils.
· Today, these alkaloids are used as antidotes for poisoning, to treat cardiac problems, for antidiarrhetic preparations, and to dilate pupils during eye examinations.
· Black nightshade, Atropa belladonna, Solanaceae

Medicinal Plants- 3(lecture 21)

· Cinchona officinalis - quinine (Rubiaceae)
· •bark produces a complex mixture of alkaloids
· • used to treat malaria
· • has killed more people than any other
· 	illness in recorded history
· Catharanthus roseus – rose periwinkle
· • native to Europe
· • historically used as treatment for diabetes.
· • active chemicals are vinblastine and 
· 	   vincristine, have shown reduction in 
·        tumor cell growth
· Treated for leukemia
· Taxus brevifolia – yew
· • taxol is extracted from tree bark
· • number one selling cancer drug
· • Taxus comes from Greek word toxin
· • trees are poisonous to many animals including 
· 	   humans
·  
· Hypericum perforatum – St. John’s Wort
· • native to Europe
· • used to treat depression
· Ginkgo Biloba- ginkgo
· Complex of phytomedicinals from the leaves
· Improves blood flow
· Improves memory in older people
· Effective free-radical scavenger
· Side effects are restlessness, 
· 	diarrhea, nausea and vomiting
· Rauvolfia Alkaloids:
· A number of plants of this group were used medicinally in India several centuries BC.
· One of these plants is Rauvolfia serpentina (Apocynaceae). This plant contains alkaloids that are extremely potent hypotensive agents.
· One of the main alkaloids, reserpine, is used to treat hypertension and certain types of mental illness. Relatively large doses are used to treat schizophrenic patients.
· Rauvolfia serpentina (Apocynaceae)
· Catharanthus alkaloids:
· Two complex alkaloids of Catharanthus roseus (Apocynaceae) are used to treat leukemia. Vinblastine and vincristine produce remissions or cures in up to 50-70% of cases in certain forms of leukemia. In lymphocytic leukemia, even higher cures are reported.
· Periwinkle, Catharanthus roseus (Apocynaceae)
· Colchicine, an alkaloid from Colchicum autumnale (Liliaceae), is used to treat gout (inflammatory type of arthritis). 
· The compound is fairly specific for the disease, but is highly toxic and its use must be carefully monitored.
· Autumn crocus, Colchicum autumnale (Liliaceae)
· Anthraquinone glycosides from a number of plants [including Aloe (Liliaceae), Rhamnus (Rhamnaceae), Cassia (Fabaceae or Leguminosae)] are widely used as laxatives. They also have other medicinal applications.
· Aloe, Aloe sp., Liliaceae
· Taxol:
· The antitumor activity of taxol (paclitaxel), a diterpene alkaloid from several Taxus species, was first discovered in the 1960's, but the alkaloid didn't become widely used until the mid 1980's.
· Taxol is useful for treating several types of tumors, but was originally developed for ovarian tumors.
· The alkaloid occurs in highest concentration and in the most readily purifiable form in the bark of Taxus brevifolia, the Pacific yew.
· Recently, materials from other species of Taxus have proven useful for sources of the drug, largely alleviating the environmental problems that resulted from overharvest of the original source.
· Yew, Taxus baccata, Taxaceae
· Ergot, Claviceps spp. Clavicepitaceae 
· The alkaloids from Claviceps spp. (a fungus) on cereal grains have long caused problems in human health. 
· The compounds caused many human poisoning problems in the Middle Ages in Europe .
· People's hands and feet sometimes developed gangrene when they ate grain containing ergot.
· Some of the alkaloids also cause hallucinogenic effects and bizarre behavior.
· Today the alkaloids are used to treat migraine headaches, control hemorrhaging after childbirth, and to induce labor.
· Today, in Western Culture, most of the active ingredients are isolated, purified, and standardized, or ... ironically (in the U.S.) are sold in "Health Food" stores with little assurance that the plant materials are pure, contain the active principles, or are effective.  
· Recent changes in FDA regulations promise to improve this situation.
· St. John's wort, Hypericum perforatum, is effective as an antidepressant drug.
· This plant is native to Europe and Asia, but has been introduced into North America, where it is a common weed.
· Extracts from the leaves of Ginkgo biloba, a gymnospermous tree from China, improve capillary blood flow and improve memory and some aspects of brain function. The active components are diterpenes
Ginkgo, Ginkgo biloba, Ginkgoaceae	
·   Ginseng has long been used by Oriental people as a way of maintaining health and for treating and curing many types of  human ailments.  
·     In Japan, Korea, and China, the most common species is Panax ginseng.
·     The active compounds are triterpenoid  glycosides; some are called gensenosides.
· Ginseng, Panax ginseng, Araliaceae
· Echinacea
· 	• Native to central North America
· 	• Used by Native Americans 
· 			more than any other plant
· Extracts from shoot, root and rhizome
· Modern Uses 
· •  Widely used to fight infections, especially the common cold and other upper respiratory infections. 
· Investigated as anticancer drug
· Exhibits anti-inflammatory activity, antiviral activity against Herpes simplex virus Type I in vitro
· Echinacea, Echinacea purpurea, Asteraceae
·   Valerian has long been used as a sedative.  The dried roots and rhizomes have been used as a tranquilizer and calmative for more than 1000 years in cases of nervousness and hysteria.  The plant parts have a somewhat disagreeable odor
·    Interestingly, in this case, the active components have never been conclusively identified.  However, the plant is documented to be an effective sleep-inducing drug.
**didn’t really say much about this lecture*** like to know wise. 

Lecture 22 Plants producing psychoactive drugs/ Psychoactive plants
 Psychoactive drugs:
· Chemical substances that act primarily
	upon the central nervous system 
	where it alters brain function, resulting in changes in perception, mood, consciousness and behavior 
· Used 
	-    recreationally to purposefully alter one's consciousness, 
	-   as entheogens for ritual or spiritual purposes, 
	-   as a tool for studying or augmenting the mind
   -  therapeutically as medication
KNOW!
· Since they change in consciousness and mood that the user may find pleasant (e.g. euphoria) or advantageous (e.g. increased alertness)
· Many psychoactive substances are abused, that is, used excessively, despite risks or negative consequences. 
· Physical dependence may develop, making the cycle of abuse even more difficult to interrupt. 
· Many governments worldwide have placed restrictions on drug production and sales in an attempt to decrease drug abuse. 
· Ethical concerns have also been raised about over-use of these drugs clinically, and about their marketing by manufacturers
· History of drug use:
· Archaeological evidence of the use of psychoactive substances dating back more than 10,000 years, 
· 		13000 y.a. – The betel nut was chewed in Timor

	10700 y.a. – The betel nut was chewed in Thailand

	Before European contact – Native Americans used   tobacco

        7000 y.a. – Coca was being used in the Andes

        5000 y.a. – Coca was being used in Equador
· It is suggested that the urge to alter one's consciousness is as primary as the drive to satiate thirst, hunger or sexual desire. 
· Others suggest that marketing, availability or the pressures of modern life are some of the reasons humans use many psychoactives in their daily lives. 
· This relationship is not limited to humans
·  
A number of animals consume different psychoactive plants, berries and even fermented fruits, becoming intoxicated, such as cats after consuming catnip 
· Biology suggests an evolutionary connection between psychoactive plants and animals, as to why these chemicals and their receptors exist within the nervous system. 
· USES of psychoactive drugs:
· Psychoactive substances are used by humans for a number of different purposes. These uses vary widely between cultures. 
· 		Some controlled or illegal	
· 		Some for shamanic purposes 
· 		Others medicinally useful
· 		Also in social drinking or as sleep aids 
· 	Caffeine is the world's most widely consumed psychoactive substance, but unlike many others, it is legal and unregulated. In North America, 90% of adults consume caffeine daily
· 1. Anesthesia
· 2. Pain control
· 3. Psychiatric medication
· 4. Recreational use
· 5. Ritual and spiritual use
1. Anesthesia:
General anesthetics are a class of psychoactive drug used on patients to block pain and other sensations
 
Most anesthetics induce unconsciousness, which allows patients to undergo medical procedures like surgery without physical pain or emotional trauma.
2. Pain
Psychoactive drugs are often prescribed to manage pain
Pain can be managed using psychoactives that operate on the nerve system 
	Eg. morphine and codeine
Aspirin and ibuprofen, are a second class of analgesics. They reduce inflammation by inhibiting an enzyme
3. psychiatric medication: 
· Psychiatric medications are prescribed for the management of mental and emotional disorders. 
There are 6 major classes of psychiatric medications:
· Antidepressants, which are used to treat disorders such as clinical depression, anxiety, eating disorders  
· Stimulants, which are used to treat disorders such as attention deficit disorder  
· Antipsychotics, which are used to treat psychoses (abnormal condition of the mind) and mania 
· Mood stabilizers
· Anxiolytics, which are used to treat anxiety disorders. 
· Depressants, which are used as sedatives, and anesthetics. 
· Recreational uses: 
· Many psychoactive substances are used for their mood and perception altering effects.  Examples include caffeine, alcohol, cocaine, and cannabis. 
· Classes of drugs frequently used recreationally include:
· Stimulants, - elevate the central nervous system. These are used recreationally for their euphoric effects. 
· Hallucinogens, - induce perceptual and cognitive distortions. 
· Hypnotics, - euphoric effects. 
· Analgesics, - euphoric effects. 
· Inhalants, in the forms of gas aerosols, or solvents, which are inhaled as a vapor because of their stupefying effects 
· In some modern and ancient cultures, drug usage is seen as a status symbol. For example, in ancient Egypt, gods were commonly pictured holding hallucinogenic plants.
· Because there is controversy about regulation of recreational drugs, there is an ongoing debate about drug prohibition. 
· Critics of prohibition believe that regulation of recreational drug use is a violation of personal autonomy and freedom
· 5. Ritual and Spirutal use:
· Certain psychoactives, particularly hallucinogens, have been used for religious purposes since prehistoric times. Eg. jimsonweed, psilocybin mushrooms, and cannabis
· The use of entheogens for religious purposes resurfaced in the West during the counterculture movements of the 1960s and 70s. 
· Administration:
· For a substance to be psychoactive, it must cross the blood-brain barrier so it can affect neurochemical function. 
· Psychoactive drugs are administered in several different ways. In medicine, most psychiatric drugs, are ingested orally in tablet or capsule form. 
· However, certain medical psychoactives are administered via inhalation, injection, or rectal suppository/enema.
· Recreational drugs can be administered in several additional ways that are not common in medicine 
· Certain drugs, such as alcohol and caffeine, are ingested in beverage form 
· Nicotine and cannabis are often smoked; 
· Peyote and psilocybin mushrooms are ingested in botanical form or dried 
· Certain crystalline drugs such as cocaine are often insufflated (inhaled) 
· The efficiency of each method of administration varies from drug to drug
· Effects:
· There are many ways in which psychoactive drugs can affect the brain. Each drug has a specific action on one or more neurotransmitter or neuroreceptor in the brain.
· Drugs that increase activity in particular neurotransmitter systems are called agonists. 
· They act by increasing the synthesis of one or more neurotransmitters or reducing its reuptake from the synapses. 
· Drugs that reduce neurotransmitter activity are called antagonists 
· They operate by interfering with synthesis or blocking postsynaptic receptors so that neurotransmitters cannot bind to them.
· Addiction: 
· Psychoactive drugs are often associated with addiction. 
· Addiction can be divided into two types: 
· 	Psychological addiction - by which a user feels compelled to use a drug despite negative physical or societal consequence, 
· 	Physical dependence - by which a user must use a drug to avoid physically uncomfortable or even medically harmful withdrawal symptoms. 
· KNOW! 
· Two types of addiction 
· Psychological addiciton 
· Physical dependance 
· During the 20th century, many governments banned recreational drugs and, their use, supply or trade a criminal offense. 
· In the United States, the Food and Drug Administration (FDA) has authority over all drugs. The FDA regulates which psychoactive drugs are over the counter and which are only available with a prescription. 
· However, certain psychoactive drugs, like alcohol, tobacco, and drugs listed in the Single Convention on Narcotic Drugs are subject to criminal laws. 
· Tobacco is also regulated by all state governments. Most people accept such restrictions and prohibitions of certain drugs
Lecture 23 (Psychoactive Plants)
· Major psychoactive drugs from plants in North America: 
· Marijuana (Cannabis sativa)
· Heroin - diacetylmorphine  (Papaver somniferum)
· Cocaine (Erythroxylum coca)
· Tobacco (Nicotiana tabacum)
· KNOW!!
· Chemistry and Pharmacology of Psychoactive Drugs:
· Mode of activity
· Absorption into bloodstream
· Circulation ( “rush”)
· Activity
· -- affect neurotransmitters:
· Can mimic actions = agonists
· Can inhibit actions = antagonists
· Neurotransmitters:
· 5 major types
· Acetylcholine  stimulates muscle contractions; slows heart
· 	antagonists:  atropine, scopolamine
· 	agonists:  nicotine; stimulants
· Norepinephrine  stimulates neurons; reused
· 	antagonist:  cocaine	agonist:  mescaline
· Serotonin  stimulates cells regulating sensory perceptions
· 	alteration of neurons:  LSD-type compounds  illusions etc
· Marijuana- Cannabis Sativa 
· Cannabis sativa – multi-use plant:
·   fibers  ropes, fishnets, clothing
·   seeds  food, oil (non-food uses)
·   glands  psychoactive drug
· Cannabaceae
· - Includes only Cannabis and Humulus (hops)-beer making 
·  herbaceous, laticifers, dioecious 
· KNOW!!
· Cannabis Flowers:
· Dioecious – two different types of plants, producing either the pistillate (“female”) or the staminate (“male”) flowers
· Cannabis Biology:
· Major Drug Component–tetrahydrocannabinol (THC)
·   binds to specific receptors in brain
· THC- produced in glands on leaves and flowers
· -- female plants produce more glands
· -- gland production stimulated by heat, sunlight, drought
· Hashish - made from cannabinoid-rich glandular hairs known as trichomes, as well as varying amounts of cannabis flower and leaf fragments.  – product - relatively pure resin
· Papaver Alkaloids- Opiates
· Opiates- History and Politics:
· 3000 BC – first records of use; 2500 BC – Sumerian “joy plant”
· Romans/Greeks – familiar with opium
· Chinese – first introduced in 7th century AD by Arab traders
·  Banned by government
· British trade policies  forced Chinese to trade for opium
· 1803 – morphine purified  able to deliver it in defined doses
· Potent painkiller, but problem – addictive
· Heroin – synthetic derivative of morphine – addictive
· Cocaine:
· Erythroxylum – shrubby species of Andean highlands
· - used by Incas as mild stimulant (must be mixed with basic solution to aid in extraction/absorption of alkaloids)
· 3000+ yrs – used by indigenous peoples in South American highlands as mild stimulant
· 1860 – cocaine isolated in pure form
· 1800s – used in various products, including Coca-cola
· 1904 – use banned from food products
· 1914 – Drug declared illegal in U.S.A.
· Coke = hydrochloride salt of cocaine, water soluble so it moves across membranes (sniffing or snorting  powder taken into nostrils)
· Crack = altered form by treating coke with boiling water and baking soda (freebase, involves use of ether in process  more dangerous)
· Mode of action:  interferes with re-uptake of dopamine, brain neurotransmitter  prolongs feeling of well-being
· Physiological effects  addiction + withdrawal
· “Crack” Babies – 
· Babies born to mothers addicted to 
· crack cocaine
· Tobacco: 
· Solanaceae (alkaloid-containing family)
· Nicotiana – N. tabacum; N. rustica, N. suaveolens
· Native to New World
· KNOW!
· History use of Tobacco
· Native Americans – smoking, eating, snuffing
· -- medicinal uses 
· -- considered sacred by many tribes
· 1492 - Columbus – took tobacco to Old World
· 1556 – Thevet took seeds to France, started cultivation in Europe
· 1604 - King James I:  Counterblaste to Tobacco - a treatise written by King James VI of Scotland and I of England in 1604, in which he expresses his distaste for tobacco, particularly tobacco smoking. It is one of the earliest anti-tobacco publications. 
· 1600s – British-American colonies, important cash crop
· Chemistry Tobacco 
· Nicotine – major alkaloid
·   extremely addictive, passes into brain faster then heroin or caffeine
·   release of dopamine through action on acetylcholine receptors
·   stimulates release of adrenaline
· 1880 – change in curing process 
·   must be inhaled to produce effect (reaction on surface of lungs)
·   effect is exhilarating, likely to produce dependence/addiction
·   byproduct – constituents in smoke carried to lung surface
· Tobacco and Health- Hisory 
· 1602 – first report to link tobacco smoking to possible ill health
· 1795 – report of lip cancers associated with smoking
· 1920s – medical reports linking lung cancer to smoking
· 1966 -  health warnings on cigarette packages
· 1993 – EPA report classifying Environmental Tobacco Smoke (ETS) as a carcinogen
· 1994 – list of additives (600) released by tobacco industry
· 1998 – tobacco settlements, states and tobacco industry ($206 billion)
Lecture 24 (Poisonous and Allergenic Plants)
Reason plants contain poisonous or potentially poisonous compounds: 
· A. "Plants can not move- they have to sit there and take it" but doesn't mean they are defenseless - instead, plants are very diverse chemical factories and resort to chemical warfare
· KNOW!! 
· Oleander highly posion 
· There is an evolutionary advantage to a plant that discourages herbivores from eating it by making compounds which kill, sicken or discourage a herbivore
·    1. Milder form of discouragement: compounds which make bitter and unpalatable
2. Cattle, horse, sheep deaths common on western rangelands, will avoid larkspur (Delphinium) and locoweed (Astragalus) unless the lack of food forces them to eat it
· KNOW! 
· -animals feed on them and can kill them
· -toxic compounds 
· C. Timing and place of chemical production well choreographed to manipulate animal behavior -e.g. green tomatoes have tomatine (saponin-intestinal irritation), discourages herbivores while seeds immature, but once ripens, toxicity decreases and attractive flavors develop to attract animals to spread seed.
	(tomatine – should be in very high levels to cause toxicity in human. Leaves and other plant parts have higher concentrations of tomatine)
KNOW! 
· Compared to animals which have motility and more active defenses, plants generally have more toxic chemicals for defense
· Animals are not the only target: some plants also make compounds poisonous to other plants -e.g. walnut tree and many desert shrubs reduces competition from neighboring plants with compound that washes off leaves and onto understory plants and kills them
· Types of compounds and plants:
· A. Poisonous (toxic )plants 
· 	1. Alkaloids (bitter compounds, contain Nitrogen atoms):
· 	a. Yew (Taxus baccata): taxine (sudden death)
b. Buttercups (Ranunculus bulbosus): Ranunculin (diarrhea, vomiting)
c. Boxwood: buxene (convulsions and death) -small dose = intestinal disturbance, large dose = convulsions and death)
· KNOW!
· 2. Cardiac glycosides
· a. Oleander (Nerium oleander): nerioside and oleandroside - a single leaf can kill an adult, 
· b. Lily of the Valley (Convallaria majalis): convallarin (irregular heartbeat) - similar to digitalis (Digitalis purpurea) - digitoxin (quickens heartbeat)
· KNOW!
·           Cyanide -
· a. Seeds of rose family (apples, apricot), wilting leaves of native cherries, especially wild black cherry (Prunus serotina), can cause death of horses and cattle if consumed. 
· b. Cassava (Manihot esculenta) – 
· 	an important staple throughout the developing world soaked extensively to remove cyanide in the "bitter" forms of the plant.
c. Lima beans (Phaseolus lunatus) (American 
· 	varieties- reduced by breeding to a safe level)
· KNOW!
· Other compounds
· a. Castor bean (Rincus communis): ricin (toxic protein one seed can kill child) and is one of the most potent of poisonous plant compounds. 
· b. Wisteria (Wisteria floribunda): wistarine (two seeds can potentially kill a child)
· c. Mistletoe (Phoradendron leucarpum): tryamine and phoratoxin (mildly poisonous but in large amounts can cause death). The European mistletoe (Viscum album) contains viscotoxin.
· d. Pokeweed (Phytolacca americana): phytolaccigenin and phytolaccatoxin (roots and berries cause respiratory depression, but cooked leaves with water drained are
· B. Milder discouragement- poisonous but generally not toxic
· 1. Oxalic acid (crystals)
· a. Rhubarb (Rheum rhaponticum): oxalate (crystals cause damage, paralyze vocal cords, swelling of mouth and throat)
· 2. Tannins in potato leaves, stems, roots-(e.g. tea)
· a. Make unpalatable- bitter or astringent
b. Astringent due to cross-linking of components (glycosides) in saliva- precipitates mucus
· KNOW!! 
· Rhubarb-oxalic acid , swelling of mouth and throat 
· Tanninis- stems and roots 
· 3. Saponins (e.g. tomatine in tomato, solanine in potato)
· a. Natural soaps 
· b. Causes nausea, vomiting, diarrhea
· c. Solanine present in potato (Solanum tuberosum) - most of plant parts are poisonous, except tubers.
·  Tuber contains solanine too, but toxic dose is about 100 potatoes. Green potatoes (which turn green after exposure to sunlight) can cause fatal poisonings. Green and damaged potatoes are even
· KNOW!!
· 4. Allergenic components: 
	poison ivy (Toxicodendron radicans): urushiol oil 
	(allergenic compounds- "harmless" compounds that your body encounters and, instead of ignoring, treats like an invading bacteria or virus) 
	Urushiol (a clear liquid found within the sap): oil from poison ivy triggers bodies defenses producing a reaction like an infection - reddening,
KNOW!
· 5. Alkaloids: Death camas (Zigadenus venosus: steriodal alkaloids (frequent poison for livestock (sheep and cattle particularly) in the West; can kill persons eating bulbs - especially children - and even pollinators who gather the pollen).  Consumption of 2 to 6% of the body weight of the animal is likely to be fatal.  The plant contains neurotoxicalkaloids contributing to 
	the plant's toxicity.
· KNOW!
· 6. Food allergies: compounds in certain foods that certain people's immune system produce an immune reaction (swelling, redness) on skin, in gastrointestinal tract (pain, diarrhea), and in the respiratory tract (asthma). Eg. peanuts, soybeans, wheat, tree nuts, strawberries, citrus.
· 7. The term hayfever is frequently applied to pollen-caused allergies. More than 35 million Americans suffer from hayfever; antihistamines are used to treat the symptoms.
· KNOW! – know the things like food allergies, hayfever, 
· Human Uses of poisonous plants:
· 1. Crop plants need defenses against insects and diseases, otherwise would have to always spray huge amounts of insecticide and fungicide
· 2. Selective poisons of pests: 
· 	i) rat poison with strychnine (plants of the genus Strychnos, family Loganiaceae.  
· 	ii) Rotenone from the bean family Fabaceae
· 	 iii) pyrethrum are from sunflower family Asteraceae; these kill fish and insects, mammals can eat the killed animals with no effect. Numerous other plants are used to kill fish.
· 3. Medicines in smaller doses 
· 4. Poison arrows and darts - common in many societies (Greece, China, Africa, South America) with different plants. 

5. Jewelry: Rosary peas (Abrus precatorius): abrin, a ribosome inactivating protein (one of the most deadly plant toxins known
Know, medicines in smaller doses, posion arrows and darts, jewelry Rosaryy peas (abrus precatorius) : abrin 

Plants and Environment (lecture 25)
· Photosynthesis and respiration 
· Environmental controls on photosynthesis
· Plant adaptations to:
· High and low light
· Water limitation
· Nutrient availability
· All life on Earth is carbon-based: all living creatures are made up of complex molecules built on a framework of carbon atoms…
· The carbon atom is able to bond readily with other carbon atoms, forming long, complex molecules
· Carbon comes from the atmosphere….
· Not all organisms can use this abundant form of carbon directly
· Know!! 
· Conditions are physical / chemical features of the environment 
· E.g. Temperature, humidity, pH, etc.
·  Not consumed by living organisms (but may still be important to them)
· Resources are consumed  
· Once used, they are unavailable to other organisms
· Plants:  sunlight, water, mineral nutrients, …
· Animals:  prey organisms, nesting sites, …
· Plant Resources:
· Plants are autotrophs - make their own organic carbon form inorganic nutrients
· Need light, ions, inorganic molecules
· Plants are sessile
· Grow towards nutrients
· PHOTOSYNTHESIS
· Conversion of carbon dioxide into simple sugars
· ATP = adenosine triphosphate
· ADP=adenosine diphosphate
· NADP=nicotinamide adenine dinucleotide phosphate
· Photosynthesis involves gas exchange
· Controls on photosynthesis
· Light 
· Water
· Nutrients
· Temperature
· KNOW! 
· -light saturated light point, max of photosythesis 
· KNOW! , light in shade 
· 
· [image: 06-09Figurea_LA]
· Light, light is saturated point, max photosynthesis 
· 
· [image: 06-02Figure_LA.jpg]

· Shade plants grow better in the sun than in the shade, 
· but sun plants grow faster than shade plants in direct sun
· KNOW!
· SHADE PLANTS, and sun plants, two different 
· But form better in different conditions 
· Shade plants survive well in either sun or shade 
· Sun plants cannot tolerate shade
· KNOW!
· Sun can’t tolerate shade 
· Shade can do both
· Most plants have the ability to alter their morphology (within limits) in response to light conditions
· Sun and shade leaves can exist within the same tree
· 
· [image: 06-11Figure_LA.jpg]
· KNOW! 


Know!!
Absorbed through root hairs and than into the atmophere 
-root soil water can be taken up by roots

· 
· 
· [image: 06-04Figure_LA.jpg]
· Avoiders 
· Short lifespan
· Wet season
· Seeds survive drought
· Drought deciduous species
· Leaves shed in dry season
· 
· Tolerators
· Leaves transpire slowly
· Change orientation of leaves
· Sunken stomata
· E.g. pines
· More efficient photosynthesis
· E.g. C4 --> reduces photorespiration
· E.g. CAM --> stomata open at night
· Structure of the root system varies between species, depending on the amt. of soil moisture in the environment
· Individual species show phenotypic plasticity
· wet soil --> shallow roots near surface (greater oxygen availability)
· dry soil --> deep roots
· Nutrients: 
· Macronutrients – needed in large   amounts (eg. C, H, O, N, P, K, Ca, Mg, S, Si)
· Micronutrients – trace elements (e.g. Fe, Mn, B)
· Micro/macro refer to the quantity needed
· KNOW! 
· Macronutrients- needed in large amounts, 
· Two types macronutrients and micronutrients 
· Reach plateau with increasing nutrient concentration 
· [image: 06-25Figurea_LA.jpg]
· KNOW. 
· There is saturation point
· 
· Evergreen leaves:
· Plants adapted to nutrient-poor conditions tend to have evergreen leaves
· = Condition
· Increase temperature --> increase biochemical reaction rate
· At high temperature, 
· enzymes denature 
· --> death
· KNOW, temp increases leads to dealth! 
· Gross photosynthetic rate increases up to a point with increasing temperature 
· Respiration rate also increases with temperature
· Leaf temp:

· > 95% of sunlight absorbed by a leaf becomes heat
· Cooling of leaves:
· Transpiration
· Convection (movement of cool air around a leaf)
· Individual species can modify their Topt according to the changing seasons
· = acclimatization
· Response to cold
· Chilling injury      - near, > 0 oC
· 			- cell membranes rupture
· Freezing 		- < 0 oC 
· 			- ice inside cells = death
· 			- ice outside cells = dehydration 
· 	(may survive)
· may kill juveniles only
Plant adaptions to the environment:
· Freeze-tolerant plants: frost hardening
· When temp. decreases – plants synthesize sugars, amino acids, other molecules to act as antifreeze.
· Winter – deciduous plants
· Lose leaves in autumn
· Leaves very efficient in summer – high photosynthesis rate
· Leaves cannot survive freezing
· Costly in energy, nutrients to rebuild leaves
· Chilling breaks seed dormancy in temperate spp.
· Germinates only in spring
· (seed dormancy) 
· [bookmark: _GoBack]
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