ChinCare: Mammals, such as man (and chinchillas), share a common calcium metabolism. The following article is an excellent resource on the subject, albeit directed at people.
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Author: “The George Mateljan Foundation is a non-profit organization with no commercial influence, which provides this website for you free of charge. We are dedicated to making the world a healthier place by providing you with cutting-edge information about why the World's Healthiest Foods are the key to vibrant health and energy and how you can easily make them a part of your healthy lifestyle.” 

Calcium


What can high-calcium foods do for you?

· Maintain healthy, strong bones 

· Support proper functioning of nerves and muscles 

· Help your blood clot 


What events can indicate a need for more high-calcium foods?

· Frequent bone fractures 

· Muscle pain or spasms 

· Tingling or numbness in your hands and feet 

· Bone deformities and growth retardation in children 


Excellent sources of calcium include spinach, turnip greens, mustard greens, and collard greens. 
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Description

What is calcium?

One of the most abundant minerals in the human body, calcium accounts for approximately 1.5% of total body weight. Bones and teeth house 99% of the calcium in the body, while the remaining 1% is distributed in other areas. 

In recent years, consumers have been bombarded with public health messages encouraging the consumption of foods rich in calcium. These messages are aimed at preventing osteoporosis, a disease characterized by brittle and porous bones that now affects more than 20 million individuals in the United States. A calcium-deficient diet is one of the causative factors of osteoporosis. 

Our food ranking system - based on nutrient density - shows spinach, turnip greens, mustard greens, and collard greens to be excellent sources of calcium. Our ranking system looks not only at the amount of calcium in food, but also at the caloric content of food and how many calories of a food are necessary to provide the desired amount of calcium. Dairy foods - which are often listed as excellent sources of calcium - turn out to be very good sources of calcium in our ranking system (just one step below turnip greens, and mustard greens) because of their lower nutrient density. 



How it Functions

Calcium is best known for its role in maintaining the strength and density of bones. In a process known as bone mineralization, calcium and phosphorus join to form calcium phosphate. Calcium phosphate is a major component of the mineral complex (called hydroxyapatite) that gives structure and strength to bones. 

Calcium also plays a role in many physiological activities not related to bones including blood clotting, nerve conduction, muscle contraction, regulation of enzyme activity, and cell membrane function. Because these physiological activities are essential to life, the body utilizes complex regulatory systems to tightly control the amount of calcium in the blood so that calcium is available for these activities. As a result, when dietary intake of calcium is too low to maintain normal blood levels of calcium, the body will draw on calcium stores in the bones to maintain normal blood concentrations, which, after many years, can lead to osteoporosis. 



Deficiency Symptoms

Insufficient calcium intake, poor calcium absorption, and/or excessive calcium losses through the urine and feces can cause calcium deficiency. In children, calcium deficiency can cause improper bone mineralization, which leads to rickets, a condition characterized by bone deformities and growth retardation. In adults, calcium deficiency may result in osteomalacia, or "softening of the bone". Calcium deficiency, along with other contributing factors, can also result in osteoporosis. 

Low levels of calcium in the blood (especially one particular form of calcium, called free ionized calcium) may cause a condition called tetany, in which nerve activity becomes excessive. Symptoms of tetany include muscle pain and spasms, as well as tingling and/or numbness in the hands and feet. 



Toxicity Symptoms

Excessive intakes of calcium (more than 3,000 mg per day) may result in elevated blood calcium levels, a condition known as hypercalcemia. If blood levels of phosphorus are low at the same time as calcium levels are high, hypercalcemia can lead to soft tissue calcification. This condition involves the unwanted accumulation of calcium in cells other than bone. A Tolerable Upper Intake Level (UL) for calcium of 2,500 milligrams per day was established by the National Academy of Sciences in 1997. 



Impact of Cooking, Storage and Processing

The amount of calcium in foods is not adversely impacted by cooking or long-term storage. 



Factors that Affect Function

Hypochlorhydria, a condition characterized by insufficient secretion of stomach acid, affects many people and is especially common in the elderly. Lack of stomach acid impairs the absorption of calcium and may lead to poor calcium status. 

Adequate intake of vitamin D is necessary for the absorption and utilization of calcium. As a result, vitamin D deficiency, or impaired conversion of the inactive to the active form of vitamin D (which takes place in the liver and kidneys), may also lead to a poor calcium status. 



Drug-Nutrient Interactions

The following medications impact the absorption, utilization, and/or excretion of calcium: 

· The corticosteroids (for example, hydrocortisone and prednisone) are a family of anti-inflammatory drugs that are commonly used in the treatment of autoimmune and inflammatory diseases such as asthma, rheumatoid arthritis, and ulcerative colitis. These drugs reduce the body's ability to activate vitamin D, resulting in decreased calcium absorption and increased calcium excretion in the urine. 

· Aluminum-containing antacids, including Maalox (TM) and Mylanta (TM), may increase the urinary and stool loss of calcium. 

· Thyroid hormones may increase urinary excretion of calcium. 

· Anticonvulsant medications, including Dilantin (TM), are used to control seizure activity in people with epilepsy and brain cancer, and those who have suffered head trauma through injury or stroke. Such medications decrease the activity of vitamin D, resulting in decreased calcium absorption. 

· Certain antibiotics, including gentamicin, erythromycin, neomycin, isoniazid, sulfamethoxazole, tobramycin,and cycloserine, may interfere with calcium absorption and/or utilization. 

· Hormone replacement therapy may decrease calcium excretion and increase calcium absorption in postmenopausal women. 

Calcium, especially from supplements, can interfere with the absorption of the following medications: 

· Alendronate (Fosamax (TM)) is used in the treatment and prevention of osteoporosis. Calcium supplements may interfere with alendronate absorption. 

· Since most people who take alendronate also take calcium supplements, it is advisable to take the alendronate at least two hours before or after taking the calcium supplement. 

· Calcium from antacids, dairy products, and supplements can decrease the absorption of tetracycline antibiotics, thereby reducing the effectiveness of these drugs. 


Nutrient Interactions

The following nutrients impact the absorption, utilization and/or excretion of calcium: 

· Vitamin D accelerates the absorption of calcium from the gastrointestinal tract. 

· High consumption of potassium reduces the urinary excretion of calcium. 

· High intakes of sodium, caffeine, or protein cause an increase in the urinary excretion of calcium. 

· Certain types of dietary fiber like the fiber found in wheat and oat bran, may interfere with calcium absorption by decreasing transit time (the amount of time it takes for digested foods to move through the intestines), limiting the amount of time during digestion for calcium to be absorbed. Dietary fiber also stimulates the proliferation of "friendly" bacteria in the gut, which bind calcium and make it less available for absorption. 

· Phytic acid, found in whole grains, nuts, and legumes, can bind to calcium to form and insoluble complex, thereby decreasing the absorption of calcium. 

· Oxalic acid, found in spinach, beets, celery, pecans, peanuts, tea and cocoa, can bind to calcium and form an insoluble complex that is excreted in the feces. While research studies confirm the ability of phytic acid and oxalic acid in foods to lower availability of calcium, the decrease in available calcium is relatively small. 

Calcium impacts the absorption of the following nutrients: 

· Calcium in food and supplements decreases the absorption of heme and nonheme iron. 

· Magnesium and calcium compete with each other for intestinal absorption. Consequently, calcium supplements should not be taken at the same time as magnesium supplements. 

Health Conditions

What health conditions require special emphasis on calcium?

Calcium may play a role in the prevention and/or treatment of the following health conditions: 

· Cataracts 

· Colon cancer 

· High blood pressure 

· Inflammatory bowel disease 

· Kidney stones 

· Osteoporosis 

· Polycystic ovarian syndrome 

· Pregnancy induced hypertension and preeclampsia 

· Premenstrual syndrome 



Form in Dietary Supplements

Supplemental calcium is available in a variety of delivery forms including tablets, capsules, chewable tablets, antacids (for example, Tums(TM)) and fortified juices. Some dietary supplement manufacturers even sell chewy chocolate squares fortified with calcium. The different forms of calcium used in the manufacture of calcium supplements fall into three general categories: 1) naturally-derived calcium 2) refined calcium carbonate and 3) chelated calcium. Naturally-derived calcium, also known as unrefined calcium carbonate, appears in dietary supplements as bone meal, oyster shell, limestone, and dolomite (clay). Although these forms are typically less expensive than other forms of supplemental calcium, these supplements may also contain significant amounts of lead, a toxic metal that affects the brain, kidney, and red blood cells. Refined calcium carbonate is the most commonly used form of calcium in supplements. It is relatively inexpensive compared to chelated forms of calcium, but has been shown to be less well-absorbed than other forms. To improve absorption, calcium carbonate should be taken with meals, as the presence of food in the stomach causes the secretion of hydrochloric (stomach) acid, a compound that breaks down calcium carbonate. Chelated calcium is calcium bound to an organic acid, such as citrate, malate, lactate, or gluconate; or to an amino acid, such as aspartate. Research indicates that calcium chelates, especially calcium citrate, are more bioavailable than calcium carbonate. Calcium is also available as hydroxyapatite, the phosphorus-containing building block of the bone mineral matrix. 
Food Sources

Introduction to Nutrient Rating System Chart 

The following chart shows the World's Healthiest Foods that are either excellent, very good or good sources of this nutrient. Next to each food name you will find the following information: the serving size of the food; the number of calories in one serving; DV% (percent daily value) of the nutrient contained in one serving (similar to other information presented in the website, this DV is calculated for 25-50 year old healthy woman); the nutrient density rating; and the food's World's Healthiest Foods Rating. Underneath the chart is a table that summarizes how the ratings were devised. Read detailed information on our Nutrient Rating System.


Introduction to Nutrient Rating System Chart

In order to better help you identify foods that feature a high concentration of nutrients for the calories they contain, we created a Food Rating System. This system allows us to highlight the foods that are especially rich in particular nutrients. The following chart shows the World's Healthiest Foods that are either an excellent, very good, or good source of calcium. Next to each food name, you'll find the serving size we used to calculate the food's nutrient composition, the calories contained in the serving, the amount of calcium contained in one serving size of the food, the percent Daily Value (DV%) that this amount represents, the nutrient density that we calculated for this food and nutrient, and the rating we established in our rating system. For most of our nutrient ratings, we adopted the government standards for food labeling that are found in the U.S. Food and Drug Administration's "Reference Values for Nutrition Labeling." Read more background information and details of our rating system.


	World's Healthiest Foods ranked as quality sources of:
calcium

	Food
	Serving
Size
	Cals
	Amount
(mg)
	DV
(%)
	Nutrient
Density
	World's
Healthiest
Foods Rating

	Basil, dried, ground
	2 tsp
	7.5
	63.40
	6.3
	15.2
	very good

	Dill weed
	2 tsp
	5.1
	35.68
	3.6
	12.7
	good

	Turnip greens, cooked
	1 cup
	28.8
	197.28
	19.7
	12.3
	excellent

	Thyme, dried, ground
	2 tsp
	7.9
	54.16
	5.4
	12.3
	very good

	Spinach, boiled
	1 cup
	41.4
	244.80
	24.5
	10.6
	excellent

	Oregano, dried, ground
	2 tsp
	9.2
	47.28
	4.7
	9.3
	good

	Mustard greens, boiled
	1 cup
	21.0
	103.60
	10.4
	8.9
	excellent

	Cinnamon, ground
	2 tsp
	11.8
	55.68
	5.6
	8.5
	very good

	Collard greens, boiled
	1 cup
	49.4
	226.10
	22.6
	8.2
	excellent

	Kelp (sea vegetable)
	0.25 cup
	8.6
	33.60
	3.4
	7.0
	good

	Rosemary, dried
	2 tsp
	7.3
	28.16
	2.8
	7.0
	good

	Blackstrap molasses
	2 tsp
	32.1
	117.53
	11.8
	6.6
	very good

	Swiss chard, boiled
	1 cup
	35.0
	101.50
	10.2
	5.2
	very good

	Yogurt, low-fat
	1 cup
	155.1
	447.37
	44.7
	5.2
	very good

	Romaine lettuce
	2 cup
	15.7
	40.32
	4.0
	4.6
	good

	Kale, boiled
	1 cup
	36.4
	93.60
	9.4
	4.6
	very good

	Mozzarella cheese, part-skim, shredded
	1 oz-wt
	72.1
	183.06
	18.3
	4.6
	very good

	Celery, raw
	1 cup
	19.2
	48.00
	4.8
	4.5
	good

	Cow's milk, 2%
	1 cup
	121.2
	296.70
	29.7
	4.4
	very good

	Cloves, dried, ground
	2 tsp
	14.2
	28.40
	2.8
	3.6
	good

	Goat's milk
	1 cup
	167.9
	325.74
	32.6
	3.5
	very good

	Broccoli, steamed
	1 cup
	43.7
	74.72
	7.5
	3.1
	good

	Sesame seeds
	0.25 cup
	206.3
	351.00
	35.1
	3.1
	good

	Fennel, raw, sliced
	1 cup
	27.0
	42.64
	4.3
	2.8
	good

	Cabbage, shredded, boiled
	1 cup
	33.0
	46.50
	4.7
	2.5
	good

	Summer squash, cooked, slices
	1 cup
	36.0
	48.60
	4.9
	2.4
	good

	Green beans, boiled
	1 cup
	43.8
	57.50
	5.8
	2.4
	good

	Garlic
	1 oz-wt
	42.2
	51.31
	5.1
	2.2
	good

	Tofu, raw
	4 oz-wt
	86.2
	100.00
	10.0
	2.1
	good

	Mustard seeds
	2 tsp
	35.0
	38.92
	3.9
	2.0
	good

	Brussel sprouts, boiled
	1 cup
	60.8
	56.16
	5.6
	1.7
	good

	Oranges
	1 each
	61.6
	52.40
	5.2
	1.5
	good

	Asparagus, boiled
	1 cup
	43.2
	36.00
	3.6
	1.5
	good

	Crimini mushrooms, raw
	5 oz-wt
	31.2
	25.52
	2.6
	1.5
	good


	World's Healthiest
Foods Rating
	Rule

	excellent
	DV>=75%
	OR
	Density>=7.6
	AND
	DV>=10%

	very good
	DV>=50%
	OR
	Density>=3.4
	AND
	DV>=5%

	good
	DV>=25%
	OR
	Density>=1.5
	AND
	DV>=2.5%


Public Health Recommendations

In 1998, the Institute of Medicine at the National Academy of Sciences issued new Adequate Intake (AI) levels for calcium. The recommendations are as follows: 

· 0-6 months: 210 mg 

· 6-12 months: 270 mg 

· 1-3 years: 500 mg 

· 4-8 years: 800 mg 

· 9-13 years: 1300 mg 

· 14-18 years: 1300 mg 

· 19-30 years: 1000 mg 

· 31-50 years: 1000 mg 

· 51+ years: 1200 mg 

· Postmenopausal women not taking hormone replacement therapy: 1500 mg 

· Pregnant and lactating women (younger than 18 years): 1300 mg 

· Pregnant and lactating women (older than 18 years): 1000 mg 
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