
BI 199 Discussion 9

I. Announcements Presentations tonight & next Mon. 
Comments on drafts? Final paper (hardcopy) due in 
Pat's box Main Biology Office (77 Klamath) prior to 5 pm 
on Friday, December 4th. Q?

II. Presentations
III.Overview of Vitamins, Minerals & Water Sizer & Whitney 

ch 7 & 8

Yahoo! Presentations, my 
favorite part of the class!!



Monday, November 23, 2015

Nutrition & Pathology
Matt Harvison, Saturated fat & CVDs
Kaley Vatalaro, Plant-based diet & cancer risk
Mikayla Watson, Type II diabetes & nutrition
Hannah Brody, Dairy-free diet: pros & cons
Katherine Savin, Dairy-free diet & weight loss?
Dani Torrey, Gluten-free: fad or fact?
Samantha Haehlens, Eating disorders in adolescents

Sports Physiology & Fluid Replacement
Dominique Chapman, Female athlete triad
Ryan Sindal, Best replacement: water or sports drinks?



Be safe in travel! Peace!
Have a Happy Turkey Day!!! 



Fat-Soluble Water-Soluble
Vitamin A B vitamins
Vitamin D Thiamin (B1)
Vitamin E Riboflavin (B2)
Vitamin K Niacin (B3 )

Folate (Folacin, Folic Acid)
Vitamin B12

Vitamin B6

Pantothenic Acid
Biotin

Vitamin C (Ascorbic Acid)

Vitamins: Essential, Noncaloric, Organic Nutrients



Characteristic Fat-Soluble Water-Soluble
Absorption Lymphatics Blood vessels

Transport Protein carriers Dissolve in H2O

Storage Liver or fatty tissues Most not stored

Toxicity Rarely from foods, Unlikely, but
likely from possible from
supplements high doses of 

supplements

Requirements Periodic doses Frequent doses
~weeks or months ~1-3 days
Body can draw from No storage to
stores rely upon

Fat-Soluble vs. Water-Soluble Characteristics

Modified > S&W 2014 tab 7-2 p 236



Eye Anatomy

S&W 2014 fig 7-1 p 237



S&W 2014 fig 7-2 p 238

In dim light, you 
can make out the 
details in this 
room.

A flash of bright 
light momentarily 
blinds you as the 
pigment in the 
retina is bleached.

You quickly 
recover and can 
see the details 
again in a few 
seconds.

With inadequate 
vitamin A, you do 
not recover but 
remain blind for 
many seconds; this 
is night blindness.

Night blindness implies Vitamin A deficiency



Skin & Severe 
Vitamin A
Deficiency

S&W 2014 fig 7-3 p 238



Vitamin A & Beta Carotene
732% DRI !

107% DRI

75% DRI

Carrots

Spinach

Milk

Sweet Potato

Beef Liver

Apricots S&W 2008 Snapshot 7-1 p 233



cf: S&W 2014 
tab 7-3 p 232



S&W 2011 fig 7-5 p 235



Rickets:  
Vitamin D 
deficiency 
in children

S&W 2014 fig 7-6a p 244



S&W 2011 p 235

The sunshine vitamin, D! But be careful 
to avoid overexposure!



43% DRI

10-15 min

Milk (fortified)

Shrimp

Salmon30% DRI

25% DRI

S&W 2008 Snapshot 7-2 p 235



Free Radicals and Diseases

cf: S&W 2014 fig 7-7 p 249

Anti-oxidant eg, Vitamin E



Vitamin E

Canola

Safflower Oil

Wheat Germ

Sunflower

60% DRI

40% DRI

31% DRI

S&W 2008 Snapshot 7-3 p 240



S&W 2014 
fig 7-8 p 250



S&W 2011 p 241

Raw vegetable 
oils contain 
much Vitamin E, 
but high 
temperatures 
destroy it!



S&W 2011 p 241

Vitamin K 
supplementation for 

newborns!



Vitamin K
300% DRI!!

Canola Soybeans Cauliflower

Lettuce

Cabbage

Spinach

S&W 2008 Snapshot 7-4 p 242

85% DRI

50% DRI



S&W 2014 
p 254

Long voyages 
without fresh 

fruits & 
vegetables

spelled death 
by scurvy



S&W 2014 p 254

One cure for scurvy!



S&W 2014 fig 7-9a p 255



S&W 2014 fig 7-9a p 245



S&W 2014 p 256

Faddists’ Advice

Tolerable Upper Intake Level

DRI recommended intake for smokers (men)
DRI recommended intake for smokers (women)
Maintains full body pool

Prevents scurvy
Supports metabolism

Daily Value on food and supplement labels
DRI recommended intake for women
DRI recommended intake for men
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How Much
Vitamin C? 



S&W 2011 p 246

30 trials of > 11,350 subjects 
reported no relationship 

between routine Vitamin C 
supplementation & prevention 

of the common cold 
?

?

?

?



S&W 2011 tab 7-5 p 247



Vitamin C
69% DRI

158% DRI

Sweet Red!

Green Pepper

Strawberries
Brussel Sprouts

Grapefruit

Broccoli

67% DRI

S&W 2008 Snapshot 7-5 p 247



S&W 2011 p 233



S&W 2011 p 233



Muscles and 
other tissues 
metabolize 
protein.

Brain and 
other tissues 
metabolize 
carbohydrates.

Bone tissues 
make new 
blood cells.

Liver and other 
tissues metabolize 
fat.

Digestive 
tract 
lining 
replaces 
its cells.

S&W 2014 fig 7-12 p 259



S&W 2011 fig 7-13 p 249

B Vitamin Deficiency Symptoms 
of the Tongue & Mouth



Cheilitis



Fig. 7-11, p. 235

Pitting Edema!!Beriberi



Thiamin 47% DRI

34% DRI

Pasta (enriched)
Bagel (whole grain)

Black Beans

Potato

Cereal (enriched)
Green Peas

Pork Chop

Sunflower Seeds 32% DRI

S&W 2008 Snapshot 7-6 p 251



S&W 2008 Snapshot 7-7 p 252



cf: S&W 2011 fig. 7-15 p 237

Pellagra

NB: Typical flaky 
paint dermatitis



Niacin 71% DRI

56% DRI

Tuna

Chicken Breast

Cereal (enriched)Pork Chop

Baked Potato
Mushrooms

31% DRI

S&W 2008 Snapshot 7-8 p 238



Normal Red Blood Cells/Erythrocytes

Abnormal w/Pernicious Anemia, Large & Irregular RBCs

S&W 2011 fig 7-17 p 256



Vitamin B12
583% DRI !

313% DRI

Pork Roast Swiss Cheese

Cottage Cheese

Tuna

Sardines
Chicken Liver

Sirloin Steak

125% DRI

S&W 2008
Snapshot 7-10 p 257



S&W 2014 fig 7-18 p 268

Greasy, Flaky
Dermatitis 

Vitamin B6
Deficiency



Vitamin B6

Spinach

Beef Liver

Chicken Breast

Baked Potato

Banana

67% DRI

54% DRI

51% DRI

Sweet Potato S&W 2008
Snapshot 7-11 p 258



S&W 2011 fig 7-16 p 255

Spina Bifida 1991–2005
Folate fortification



Folate 
55% DRI

Beef Liver

Lentils

Pinto Beans

37% DRI

S&W 2008
Snapshot 7-9 p 240

Think foliage ≡ 
leafy greens!

45% DRI



S&W 2011 p 269

Which is the best source of vitamins 
& minerals to support good health?



S&W 2011
tab C7-1 p 269



S&W 2011
tab C7-1 p 269



S&W 2011 p 274



Lombardi & Laing 1989



S&W 2008 Table C7-5 p 260



S&W 2008 Table C7-3 p 257



S&W 2011 fig 8-1 p 277

Major vs Minor/Trace Minerals



Calcium is 
crucial!!

Bones & Teeth

Muscle 
Contraction &…

Relaxation!!

& 
Neurotransmission!!



Fig. 8-12, p. 299

28%

20%

9%
4%2%37%

Milk

Cheese

Yeast bread

Ice cream, sherbert, frozen yogurt

Cakes, cookies, quick breads, doughnuts

Other sources

Calcium Sources in the US Diet



Calcium
25% DV

26% DV
27% DV

Tofu
(calcium-set)

Turnip Greens

S&W 2008 Snapshot 8-1 p 276

SardinesDairy products



S&W 2008 fig 8-13 p 300

milk, yogurt, cheese,  
calcium-fortified soy milk, calcium-
set tofu, calcium-fortified juices & 
drinks. 

spinach, rhubarb, Swiss chard

almonds, sesame seeds,
beans (pinto, red, & white)

cauliflower, watercress, Chinese cabbage, 
head cabbage, brussels sprouts, rutabaga, 
kolhrabi, kale, mustard greens, bok choy, 
broccoli, turnip greens

≤ 5%
Absorbed

20%
absorbed

30%
absorbed

≥ 50%
absorbed



S&W 2014 C8 p 328



cf: S&W 2014 fig 8-6, 8-7 p 300

Bone is active, dynamic living tissue!!



S&W 2014 C8 fig C8-1 p 329



S&W 2014 C8 fig C8-2 p 329
50 years old 80 years old

6 inches lost



S&W 2014 C8 fig C8-3 p 330

Age
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bone mass
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Bone mass
danger zone
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+ Bone-loading exercise!

Calcium + Estrogen …



S&W 2008 C8 fig 8-4 p 307
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Sodium (Na) 
Intakes of 

U.S. Adults

< 1500 mg BP

< 500 mg/d =
¼ tsp Salt/d! 

< 2400 mg BP

Body requirement

= 1 tsp of Salt
(NaCl ≅ 40% Na)



Salt (NaCl) & Sodium (Na) 
Sources in US Diet





Iron Deficiency Anemia

Normal RBCs Iron-deficiency Anemia 
(small, pale)



Iron 132% DRI

Steamed Clams

Beef Steak

29% DRI

Beef Liver

Spinach Swiss Chard

45% DRI

Enriched Cereal



S&W 2011 p 302



S&W 2011 p 301



Zinc Deficiency

17 year old male

S&W 2014 p 317



Zinc 655% DRI

45% DRI

35% DRI

Steamed Oysters

Beef Steak

Pork Chop

Enriched Cereal

Yogurt

Shrimp



What trace mineral
deficiency?
Iodine!

Entirely 
Preventable!

Iodized Salt
Seafood
Supplements

S&W 2014
p 311



p. 278



p. 278



Nope!!!
About 67%



Bottled Water Facts:
◦ 1:15 Households in US
◦ 250-1000x $ Cost of Tap!
◦ 1/3 Contaminated 

Bacteria
Arsenic
Synthetic Organic Chemicals



Water Balance

Nancy Clark + S&W



S&W 2011 fig 8.3 p 282


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Eye Anatomy
	Slide Number 7
	Skin & Severe �Vitamin A� Deficiency
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Rickets:  Vitamin D deficiency in children
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79

