Caldwell Class Notes
Equipment
· Calibrate thermometer weekly in ice water, and pH meter before each make. Precision yields more reliable results.
Calcium
· It is a mineral tied to the casein protein in the milk, and is a buffer against pH change. More calcium in a cheese means more pliability in the cheese. Calcium bonds are easily damaged in chilling or pasteurization.
· Lower pH means lower calcium – the calcium moves out of the casein molecules into the whey

· If you want gouda or swiss – need more calcium

· If you want crumbly feta and blue – need less calcium

· If you want spreadable cheese – chevre- you need even less calcium

· Cow and sheep milk have more protein/calcium and resist pH change more than goat milk.

· Goat has less protein/calcium and faster pH change in makes and has a harder time being made into a pliable cheese – better for chevre!
· Washed curd slows acid development and keeps calcium in the curd.

· If curd is in the vat too long and there is too much acid development => crumbly texture – insufficient calcium

· If curds are not stirred enough or have too much whey trapped in them during the make pH can continue to drop with crumbly texture/sourness

· If in the press too long and pH drops too low => crumbling texture and sour

Ripening
· Measure pH at the start of the make when milk is at temperature, before adding culture. It is important to know your starting pH to plan the make.

· Starter: Measure the weight of total package. Scale should go to 0.01 place. Divide weight by number of units – eg 12.3 grams/50 units= .24 grams per unit. Goal on this make is 2 units/50 pound. We have 17 # milk... Do the math…

· FD starter is pelletized and should be stirred for 5 mins. Does not need to rest 5 mins and then stir.
Calcium Chloride
· She recommends always using it for improved coagulation. Add it at least 15 mins before adding rennet. It can be added even before adding the starter to the milk.

Rennet
· Be sure there are no temperature gradients while rennet is working.

· Flocculation method is best, but also check for clean break

· Adding a maximum amount of rennet (but still within coagulation target time) will give more of enzymes that contribute to flavor development in longer aged cheeses. Less is not always better.
· Paste rennet has more lipase and can influence flavors.

Cooking
· Increase temperature slowly especially if the temperature has dropped a lot during coagulation

· Do not want to form a skin on curds, trapping whey.

· Stir very gently or just jiggle pan at first to avoid damaging curds. Stir more vigorously as whey is released from curds and there is more room. Stir enough to prevent clumping of curds. Goal is to release the right amount of whey…

In Forms/Pressing
· Avoid pressing too hard – do not want to see opaque whey!

· Feta and Blues: 24 to 72 hours (crumbly!)

· Semi hard to hard: 4 to 8 hours to reach correct pH – longer can lead to safety issues

· Keep curd warm to improve knitting and pH development

Stopping pH

· Want 5.2 or less terminal pH for limiting/preventing bad bacterial growth

· Cooling the cheese stops pH more than salt does

· Smaller cheeses (2# and less) cool more quickly and can tolerate a little lower pH (5.3) before going in cave. Cheese 2-4 # should be stopped at pH 5.3-5.4

· It does work to put a cheese in the cave to halt pH development - if the timing would make you need to brine at 2:30 am. Just bring the cheese back to room temp and check pH consistently to know when to brine.

Brining
· Cooling cheeses to temperature of brine before brining is optimal, but she never does it!

· Calcium and pH of brine should match cheese

· If pH is too low on brine, add some baking soda to bring it back to the correct level

· Filter the brine periodically, and heat treat it (simmer temp) as for pasteurization

· Should always be able to see salt in the brine -make sure to not mistake gunk at the bottom for salt.

· High fat cheeses absorb salt more slowly

· Cheeses absorb salt more quickly at first and then gradually slow in absorption during the brining time.

· Anti-brine can work.

· She prefers brining to dry salting exterior of cheese for more consistent results

· Salting milled curd – weigh the curd before salting until you know your milk and process

Rind treatments
· Spices and oils on the surface keep the molds away. Apply about 3 weeks after make – do one side, wait a few days, then flip and do the other side.

· Mites will be present in natural rind cheeses. Oils and brushing help to decrease.

· Vacuuming the mites away is probably less harmful than ozone treatment – which kills bacteria we want.
· Brushed rind: make sure to clean brush with hot soapy water and sanitize after use

· Washed rind with morge: okay to not clean brush – but don’t eat the rind!

· Washed rind surface ripening is easier in the Fall- comes naturally. Not necessarily b-linens (research had not found b-linens in these rinds!) It does test positive for proteobacteria

Vacuum sealing
· Good in many situations. Do not vacuum cheeses which have had additions in them (seeds, garlic, pepper) to avoid risk of botulism. Oxygen exchange is present in cheeses which are not vacuum sealed and so botulism does not grow.
Bloomy rind and wash rind cheeses 
· High in pH when ripe – cannot safely be kept long.
· Typically lower pH at start of aging process – with less calcium and less ability to resist pH changes. Casein molecules become hydrophilic again as pH rises with aging leading to moisture increase (ripening) in the cheeses 
· Ash keeps the bad molds away by raising the surface pH – better for white molds

· geotrichum 15 was the most popular in the group, but geos which favor yeasty forms lead to more wrinkly (brainy) rind.

Aging
· Smaller cheeses (eg 2# and less) age more quickly and cannot be kept as long

· Use a trier to determine when a cheese is ready. Try them every month.

· Ready is somewhat subjective!

· Check pH of cheese when you cut it for learning about what happens, and weigh before cutting to determine yield

Aging room
· Avoid condensation by not having a temperature difference

· An arched ceiling does not drip

· Sitting water is an invitation for listeria!

· Moving water adds moisture to the air

· Coolbots work great – size to room

Animal health/udder cleaning
· “Garden of bacteria” in udder – too much cleaning gives bad bacteria a foothold – sort of like the human gut. May be better to not teat dip after milking – teat orifice only takes about 10 mins to close – so if animal does not lie down there is little chance of bacteria going in.

· Can clip the udder for decreasing dirty hairs - especially important for sheep in non-dairy breeds! Hair from sheep can give strong lanolin flavor to milk.
· Clean the udder well with soapy water, and dry well before milking.

· Probios and kelp is very helpful to keeping animal well

· Test for subclinical mastitis every month on every animal!!

· Hamby Dairy Supply has best equipment, GEA technology top flow inflations for goats are easiest to keep clean

Fresh Milk

· Lactation cycle changes how fresh milk reacts – plasmin goes up in Fall, leading to damage of casein molecules and may cause problems with coagulation

· Cow milk is not as seasonal as goat and sheep

· May be better to not refrigerate raw milk if 2 hours between collection and cheesemaking. Bacteria naturally in the udder/milk can protect against the bad bacteria if at temp. If chilled slowly (70 degrees at 2 hours – example given) the bad bacteria may rapidly multiply.

· Protein and fat ratio should be as equal as possible for many cheeses. If the protein to fat ratio is too low (fat too high), the fat will be lost into the whey. The protein (casein micells) cannot hold onto the fat.

· Jersey milk has large fat globules and may more easily loose the fat into the whey.

· Goat fat globules are more fragile and more easily damaged => taste changes – handle gently!!

Creamery
· 3 rooms are needed… Milking parlor, milk chilling and clean up room, and the make room.

· Separate clothes (srubs) and shoes are required for make room

· Vigorous scrubbing helps decrease the need for chemicals

· Check equipment while dry for appearance of biofilm!

