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Soap
Everyone needs to be clean, and Mars is a dirty place. We will need soap on Mars.
Soap is made by mixing a strong alkali with rendered fat or vegetable oil.

	Ingredients:
	Firm gel
	Moisturizing soft gel
	Liquid

	Soybean oil
	250ml
	187.5ml
	250ml

	Castor oil
	62.5ml
	62.5ml
	62.5ml

	Hemp oil
	
	62.5ml
	

	cold water
	109ml
	109ml
	164ml

	lye
	39g (NaOH)
	39g (NaOH)
	54.7g (KOH)


Equipment
500ml Pyrex (heat resistant) measuring cup
hand immersion blender (stick blender)
Pyrex bowl or stainless steel pot
soap dispenser
Directions
Safety: Always add potash to water, never water to potash.
Dissolve lye in water in the Pyrex measuring cup. You can use a stainless steel pot instead. This will get hot! Ensure you start with cold water. If it gets too hot, immerse cup in cold water in the sink; water half way up the sides. This will generate fumes, mix under a range hood with the fan or near an open window. Do not leave unattended.
At this point you would line your soap mould with wax paper, but soft soap doesn't use a mould.

Add oils to a Pyrex bowl or stainless steel pot, and stir. If using hard oils they would have to be melted first, heating to 110°F (43°C), but that isn't necessary with liquid oils. Pour the lye solution quickly into the oil. Stir with the stick blender for about a minute, until it starts to smooth out and glisten. If using hard oils you may need to warm it on the stove if it starts looking grainy, but that won't happen with liquid oils. Turn off the blender once in a while and use it like a spoon to stir the soap. This is to check if the soap has become thick, but also to give the motor a rest. If you don't give the motor rest periods, you could burn out the blender. Continue to blend until the surface appears dull and it becomes thick; check to ensure all the soap is thick by stirring with the motor off. The whole stirring process will take 3 to 10 minutes. Fragrance oils are stirred in just before pouring into the mould. Stir with the motor off. However, this recipe doesn't use fragrance. If this were a hard soap, the last step is to pour into a mould. However, it's soft soap, so pour into the soap dispenser.
Lye: Bar or gel requires sodium hydroxide (NaOH). Liquid soap requires potassium hydroxide (KOH). Both can be acquired at Di Erbe Inc., 111 Marion St., Winnipeg

Vegan Mars
Animals are difficult and expensive to transport to Mars, they take a lot of room, must be kept in pressure, warm, oxygen, water, and their waste must be processed. Furthermore, they try to break out, requiring reinforced pressure habitats for their barn. Fodder (animal food) is mostly the same food humans eat, just not as prepared. Things like corn, wheat, beans, or other food that we could eat ourselves. It takes several kilograms of animal fodder to make one kilogram of meat. Mars will be vegan for a very long time; not for any ethical reason, but just for efficiency and to be practical.
Any plant product has to be grown in a greenhouse. You can grow trees, but they require a very large greenhouse. For example, cocoa trees for chocolate grow 50' (15.24m) tall in nature, but are usually trimmed to 25' (7.62m) for easy harvest. They grow a tap root 2 metres deep, but if grown from a cutting it won't grow a taproot, so they can get by with 20cm deep soil. That's still 20cm soil, plus 15.24 ceiling, plus headroom for lights, reflective curtain (at night) and room to operate tree cutters. In addition, the pollinator for cocoa trees is biting midges, which require rotting vegetation on the ground and a variety of tropical plants to feed from. Finally, trees take years to mature and bear fruit. It will be a long time before we can afford to meet all these requirements, so don't expect soap made from cocoa butter.
Liquid soap
Likewise, don't expect any tree oil: palm, olive, cocoanut, or other trees. But these are the usual sources of vegetable for soap! Lauric, myristic, palmitic, and stearic acid are the oils that form a hard bar. Palm oil is high in these (Palmitic 43-45%, Stearic 4-5%) as is coconut (Lauric 39-54%, Myristic 15-23%, Palmitic 6-11%, Stearic 1-4%), so they are usually used to make a bar of soap. Grapeseed oil has a little (Palmitic 5-11%, Stearic 3-6%) and hemp oil has some (Palmitic 6%, Stearic 2%) but not enough for a good hard bar. The solution: When life gives you lemons, make lemonade. Put it in a liquid soap dispenser and claim it's supposed to be soft!
Using potassium hydroxide lye will make your soap more liquid. When combined with a soft oil, it guarantees liquid soap. Castor oil is what makes gel soap firm. For liquid soap, you may get rid of it. But changing oil requires recalculating lye. A simple solution is to replace castor oil with hemp oil; lye is about the same. Then you have a moisturizing liquid soap.

Shelf life

Gel soap is organic, it will only last at room temperature for about a year. Then the surface will become hard, it will separate, and start to spoil. Hemp oil is a great skin moisturizer, with nutrients good for the skin. But it spoils even faster than other oils. A hard bar should last like any other soap, but gel or liquid soap will not.

Starch Gel Candies
These aren't made with gum; they just look like gummy candies. Starch and fruit juice, nothing else.

Ingredients
1 container frozen fruit juice concentrate
pea starch
Equipment
microwave oven
pitcher
stainless steel tea/dessert spoon
soap bowl (microwave safe, I use Corel)
1 dozen silicone 2-bite muffin moulds

Directions
Mix one container of frozen fruit juice concentrate with water. The same directions as on the can: 1 can concentrate to 3 cans water.
Measure 2 tablespoons of pea starch into the bowl.
Add 3/4 cup fruit juice, cool right out of the fridge.
Mix thoroughly, dissolve the starch.
Cook in the microwave at full power for 30 seconds. Stir.
Cook at full power for another 30 seconds. Stir.
Cook at 80% power for 30 seconds. Stir.
Cook at 80% power for another 30 seconds. Stir.
At this point it will be thick, most will be partially gelled with some liquid. Stir thoroughly to evenly mix it.
Remove the microwave glass turntable tray, and place all the muffin moulds on it.
Spoon the mixture into the moulds. It should take all the liquid. Depending how much you put in each mould, it may only fill 10 moulds.
Return the turntable tray to the microwave.
Cook at 80% for 60 seconds.
Refrigerate to set gel.

Pea Poi
This food is very bland, almost pure starch. Reminiscent of the Hawaiian food Poi. However, while Hawaiian poi is white and made from the root of a plant called Taro, this is translucent and made from pea starch.
Ingredients
1/2 cup (125ml) pea starch
2 cups (500ml) warm water
1/8 teaspoon traditional bread yeast (Note: bread yeast, not wine yeast)
1/4 teaspoon yeast nutrient (from a wine making store)
sulphite solution (from a wine making store)
Equipment
1 litre carafe with lid
stainless steel teaspoon
1/2 cup measuring cup
Measuring spoons
Directions
Before starting, ensure everything is really, really clean. Wash with anti-bacterial dish soap. This includes the measuring spoons. If your washcloth isn't new, pre-wash it in anti-bacterial dish soap, rinse, then leave it to soak in a solution of bleach. Hot water from the tap, just enough in the kitchen sink to cover the cloth, and a splash of chlorine laundry bleach. Minimum is one tablespoon bleach per gallon of water; the water should smell strongly of bleach. Let it stand for an hour. Then drain the sink and rinse the cloth.
Rinse the carafe, its lid, stir spoon, and measuring cup with sulphite solution.

Place yeast in 1/4 cup of the warm water, let stand for 10 minutes. While waiting, pour starch into the carafe and add the remaining water and yeast nutrient. Swish starch in carafe to thoroughly mix it. Cover carafe with its lid and shake if necessary. When yeast is finished, mix with tea spoon. It should become a smooth liquid. Pour this into the carafe and swish to mix it. Cover and let stand in a warm place (like a kitchen cupboard) for 3 days. The starch will settle; once or twice per day pick up the carafe and swish it to mix the starch. Be careful not to remove the lid, don't let any dust in.
Take one ladle full into a soap bowl.
Cook in microwave at full power for 30 seconds. Stir.
Cook at full power another 30 seconds.
Should be mostly gelled with some liquid on the sides.
Stir thoroughly. Will form a translucent gel with consistency of pudding.
It should smell of freshly baked bread, but taste fairly bland. The flavour is bread yeast. The yeast adds protein, lipids, and the full vitamin B complex.
Why?
The in-vitro chloroplast device for life support will produce starch as a by-product instead of gasses. The device is designed to recycle carbon dioxide into oxygen, and works with a full water recycling system. The by-product is carbohydrate; the exact form of carbohydrate depends on which plant you harvest the chloroplasts from. Peas are the easiest plant to harvest chloroplasts, easy is good, besides it's a food plant. Peas will produce starch. So the next question is what foods can you make with starch?

This pea poi uses just starch, water, yeast, and a touch of yeast nutrient. Water comes from the recycling system, and yeast grows, an active culture can be maintained by feeding it starch. The only thing that has to be brought from Earth is yeast nutrient. On Mars we will be able to make diammonium phosphate, yeast nutrient. During the trip from Earth, 1/4 teaspoon of yeast nutrient becomes 2 cups of pea poi, so in terms of mass conservation that is definitely worth it. Especially considering pea poi replaces starchy food such as potatoes.

Oven baked potato chips
A common snack is potato chips; the British call them crisps. Most potato chips available in stores are deep fried in vegetable oil. Although we can make vegetable oil from crops grown in a greenhouse, consuming significant quantities of vegetable oil is not efficient. Besides, chips not soaked in oil are more health. Potato chips are sliced thin to help dry them, to make then crisp. Oven baked potato chips use just the heat of an oven.
Ingredients
Raw potatoes

Equipment
"mandolin" vegetable slicer
pot
oven

Directions (plain)
Scrub dirt off raw potatoes. Slice raw potatoes with mandolin, adjusted to produce slices as thin as normal potato chips; about 1mm. Boil potatoes in water until they just become translucent. They should still be quite firm, don't fully cook them. The technical "chef" term for this is par-cooking, which means partially cooked. Drain the water with the pot lid, and spread the chips on an oven rack. You can use the racks that come with the oven, each chip will straddle two rods of the rack. This is a bit tricky, it's easier if you spread a wire mesh screen over the oven rack. However, do not use a cookie sheet; both sides of the chips must be exposed to hot air. With a cookie sheet, the bottom will remain wet, leaving a chip that is tough and leathery. Spread the chips in one layer only, do not stack them. Each chip must have hot air on both sides. You can fill multiple racks, but most ovens only have 2 racks.

Bake at 200°F for 2 hours. Important; do not over cook, after 3 hours they will turn brown, still edible but burnt. Undercooked they won't be crisp.
Flavours:
Vinegar and Mars Salt
You can add flavour either by sprinkling a powder when putting par-cooked potatoes in the oven, or in the water when boiling. The point of Mars chips is to use ingredients that will be available at a base on Mars. Mars has salty soil, just soak the soil in water and filter out mud. The result would be a mixture of salts: sodium chloride, potassium chloride, and a few others. A good analog is sea salt. Vinegar is made by fermentation, just use the vinegar bacillus instead of yeast. So vinegar and Mars salt (sea salt) can be made on Mars. When boiling, use 50/50 water/vinegar with salt added. After spreading chips on the oven rack, before backing, sprinkle with more salt.
Dill Pickle
A favourite right now. Start with 50/50 water vineager. Crush one clove of fresh garlic and thow it in. If using a 2 litre pot, crush 2 cloves. Add Mars salt (sea salt). Simmer the mixture with fresh dill to extract the flavour. Use that mixture to boil potato chips. Don't throw out the water, but pour it into a larger pot so you can reuse it for multiple batches. Each batch will add potato starch so you may only get a couple batches. With each batch, sprinkle salt on the chips before baking.
Red current
An interesting alternative. Mash fresh red currents and add them to the water. No vinegar. Or add dehydrated red currents; but with dehydrated currents you will have to simmer longer to rehydrate and steep the flavour out. Add salt to the water. Red currents are a tart, sour berry high in vitamin C. You can use black currents, but they aren't as tart. Sprinkle a little salt before baking. An alternative is chilli powder; still add salt to the water, but instead of salting the chips before baking, sprinkle with chilli powder.
Vegan Chilli
Chilli is a common food, and often served at conventions. It's easy and inexpensive to give away to guests to a hospitality suite. Like everything at a Mars hospitality suite, it must be something that can be made on Mars.
It will be a long time before Mars can afford animals. They are difficult to transport in zero-G from Earth, they will try to bite/peck/dig their way out of any inflatable pressure structure, so they'll need a pressurized barn with hard walls. And animal fodder tends to be the same food we eat, just less processed: corn, wheat, etc. And it takes several pounds of fodder to produce one pound of meat. So for efficiency and practicality, not any philosophical reason, we will have a vegan diet on Mars, at least until a substantial colony is established. You could argue for simple foods like a tilapia fish tank, and a few people raised that in the suite, but for the suite I wanted to keep it simple. Besides, it was a conversation starter. So I expect veggie burgers (the first harvest burgers that came out were very good, for some reason the commercial brands have degraded), french fries, and other vegan foods; a lot made with soy. Convention hospitality suites (ConSuites) often serve chilli, so this recipe is for chilli.

Ingredients
Red kidney beans - 2.84L (100 fl oz)
black beans - 2 cans, 540ml (19 fl oz) each
crushed tomatoes - 1/2 can, 796ml (28 fl oz) size can
tomato sauce - 1 can, either 796ml (28 fl oz) or 700ml
1 medium Spanish onion (yellow)
1 package Yves veggie ground round
25g to 30g chilli powder

Note: Superstore has a house brand of black beans, but the picture on the label is dark brown, not black, and nutrition information shows dramatically more fibre, less protein and carbohydrate. They aren't real black beans, more flatulence and less nutrition. Unico brand are real black beans.

Also note: Many recipes for chilli call for cumin, coriander, and oregano in addition to ground chilli pepper. The chilli powder from Empire Spice already has all of these in addition to salt, garlic, and some canola oil. Available in a 200g plastic jar.
Equipment
large pot - 4.5L (1 gallon)
colander
stove
knife and cutting board
large serving/mixing spoon
Directions
Strain red kidney beans through a colander. Discard the liquid, throw the drained beans into the pot. Strain the black beans through the colander, discard its liquid, throw those beans into the pot on top of the red kidney beans. Separate half of the crushed tomatoes and save for a second batch; an empty 398ml (14 fl oz) can is perfect for this. Add the other half of the crushed tomatoes into the pot. Add the tomato sauce to the pot, pouring on top of the other ingredients. Peal dried onion layers off and discard, trim off the stem on top and bottom, dice the onion and add that to the pot. Cut open the package of veggi ground round and empty contents into the pot. Pour chilli powder into the pot. At this point all ingredients are simply added in layers, so stir thoroughly. Be careful not to spill. Place the pot on an element of the stove; it's easiest if you put the empty pot on the element and add the ingredients directly. Turn on the element to the lowest heat setting: simmer. It'll take a few minutes for the chilli to heat, but don't use a higher heat setting, it would burn the chilli. Once the chilli is hot on top, continue to heat between 8 minutes and 3 hours depending on taste. Longer will produce a more liquid chilli and mix the flavours better. Shorter heat will produce a more firm chilli.
Serving
Food safety is important whenever you serve to the public. Keep hot food at or above 60°C (140°F), and cold food at or below 5°C (41°F). There are two ways to serve the chilli:
· Crock-pot: Don't pre-cook at all, mix the chilli then place in a 4L (1 gallon) pickle jar, store in a refrigerator until ready to serve in the ConSuite. Heat in a crock-pot to 60°C in the suite, and keep it hot. Spoon out as guests want some.

· Microwave: Pre-cook to desired texture, then store in a pickle jar in a refrigerator. Keep in a refrigerator in the suite. Spoon out one bowlful at a time for each guest, and heat the bowl in a microwave oven.

Many restaurants and stores that serve food get their products in 4L (1 gallon) jars. For example 7‑Eleven gets pickles, relish, jalapeño peppers, and hot red pepper rings for their hotdog condiment bar in plastic 4L jars. They get sauerkraut in 4L glass jars. You can get empty jars free if you ask. Plastic jars are better for chilli since they're lighter and won't break if dropped. A glass jar is better for a suite donation jar. Be sure to rinse thoroughly and dry before use.

Utensils on Mars will have to be washable. We can't afford to throw out eating utensils after a single use; the energy and tooling required to make new ones is expensive. However, provincial health regulations in Manitoba require single use utensils. Food preparation and serving equipment can be washed, but eating utensils for a "Temporary food market" such as a ConSuite must be single use. It's easiest just to buy disposable plastic spoons and Styrofoam bowls.
Margarine
Mars won't have cows, so no milk to make butter. Margarine is the obvious substitute. But how do you make it? This is home-made margarine.

1/2 cup soy milk

1 cup soy oil

3-6 drops Lemon juice

1/2 tsp salt, or to taste

· Add soy milk in food processor on high and allow to run for approximately 1 minute

· In a slow, steady stream add oil as you continue processing the mixture until emulsified, approximately 2 minutes

· Add your drops of lemon juice (remember, the more you add the more it carries the taste) as well as any other flavourings (herbs, etc.)

· Blend

· Turn off processor

· Keep margarine in an air tight container in the fridge

Acid of lemon juice is a natural preservative. I found a few recipes on the internet, most also call for soy lecithin, but some say there's enough in soy milk. Lecithin is make from soy oil, so using soy oil instead of some other vegetable oil means that's more lecithin. So you don't need to add isolated lecithin.

One recipe doesn't have salt at all, but all say "or to taste".

Many recipies also call for turmeric, but that's just for colour. If you're willing to accept white margarine, you can leave it out.
Vegetable Oil
You can buy a kitchen appliance to make oil from oil seeds: canola, sunflower seed, sesame, safflower, hazelnut, flax (linseed oil), grape seed, rapeseed (American to copy canola, grows in their climate), and soybean.

	[image: image1.png]



	I emailed the manufacturer, this was his reply:
"It will work for soybeans, although the oil contents is beneath 25%. I managed to press the oil with a handy trick: just before pressing I soak the beans in boiling water for 2 seconds, let the water drip off and press the warm beans. I expect there is a difference in oil contents between soy varieties too. Turning of the crank requires some extra muscles."

http://www.piteba.com/eng/index_eng.html


Soy Milk
[image: image2.jpg]There are many kitchen appliances to make soy milk from soybeans: Soyajoy, Joyoung, Soyabella, Sonya, Tayama, and others.

Food service regulations

Facilities
The suite must have a bathroom with a sink. There must be a serving area separate from the guest area. For example, a suite with a pass-through from the bedroom to the sitting room could designate the bedroom as a serving area accessible by serving personnel only. Or set-up a portable bar or simply a table, designating the floor space behind the table for serving personnel only.
Personnel
- wash hands prior to food handling and after toilet use or smoking/eating:
- wear clean, full length aprons, smocks, etc., and a hair covering (cap, hair net):
- be free from any communicable disease, open sores or infected wounds:
- avoid touching food, including ice, with bare hands. Use tongs. scoops or other utensils.

Smoking and eating in the "booth" is prohibited. This is why it's important to have a separate "serving" area; it will be considered the "booth". Guests can eat in the sitting room.
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