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Domesticated 
humans? 
 
 
 
 
 
 
 
What next? 



"Most people should be able to get all the nutrients they need by eating a 
varied and balanced diet. 
- Food Standards Agency, NHS Direct, NIDirect, etc. 
 
Most people should be able to get all the nutrients they need for healthy 
bones by eating a healthy balanced diet.   
 - NHS Choices, Bone Health 
 
"If consumers do choose to take supplements, it is important they are 
informed and they may also wish to consult with their GP."  
- Food Standards Agency 
 

Ideal v Real World 



What is a balanced and varied 
diet? 

The eatwell plate shows how foods can be classified into five groups shown as 
wedges of different size. These illustrate the proportions in which we should eat 
foods from these groups to provide a healthy diet that supplies all the nutrients 
our bodies need to work efficiently. You will notice that the foods in the two 
largest groups are all derived from plants. 
 
- British Nutrition Foundation 

http://www.nhs.uk/Livewell/Goodfood 
/Pages/eatwell-plate.aspx 

http://www.nutrition.org.uk/healthyliving 
/healthyeating/healthyvarieddiet.html 



1990+ 
F&V + diversity = ! all-cause 

mortality, CVD, cancer 

Kant AK et al, Am J Clin Nutr l993; 57: 434-40.  



Wallström P, et al. . Eur J Publ Health. 1996; 188-195. 
 



Malmö Diet and  
Cancer Study 

The prevalence of anaemia and mineral supplement use in a Swedish 
middle-aged population. Results from the Malmö Diet and Cancer 
Study. 
 

CONCLUSION:  
A substantial number had mineral intake below present 
recommendations despite supplement use. The nutrient content 
of some supplements could be improved, especially calcium. 
Iron supplementation among postmenopausal women and men 
are questionable. 
 

Elmståhl S, Wallström P, Janzon L, Johansson U. Eur J Clin Nutr. 1996 Jul;50(7):450-5. 
 



Kim et al, Am J Public Health. 1993 April; 83(4): 546–550. 



Omenn et al, NEJM 1996, May 2;334(18): 1150-5. 

Nail in coffin: beta-carotene 



Nail in coffin: vitamin E 

Miller et al, Ann Intern Med. 2005 Jan 4;142(1):37-46. 



But on 
what  
basis? 



Nail in coffin: folic acid? 
Lancet. 2013 Mar 23;381(9871):1029-36. 
 
Effects of folic acid supplementation on overall and site-specific cancer 
incidence during the randomised trials: meta-analyses of data on 50,000 
individuals. 
 
Vollset SE, Clarke R, et al + B-Vitamin Treatment Trialists' Collaboration. 
 
 
"Both the hopes for rapid cancer prevention and the fears about rapidly 
increased cancer risk from folic acid supplementation were not confirmed by 
this meta-analysis.   It remains to be seen whether any beneficial or harmful 
effects on cancer incidence will eventually emerge with even longer treatment 
or follow up." 

http://www.medicalnewstoday.com/articles/255453.php 





Robust finding: fruit & veg 

Wang X, et al. BMJ. 2014 Jul 29;349:g4490 
 



Nature’s treasure trove 
!  10,000 spp grasses (wheat, rice, maize, barley, 

sorghum, rye and oats)  

!  3,000 spp tropical fruits (banana, mango, pineapple 
and papaya) 

!  18,000 spp legumes (peas, beans, soybeans, peanuts, 
alfalfa and clover)   

!  1,500 spp edible nuts  

!  1,500 spp edible mushrooms  

!  60,000 spp medicinal plants  

 

 

 

Source: Vietmeyer, N. 1990. The New Crops Era. p. xviii-xxii. In: J.Janick and J.E. Simon 
(eds.), Advances in new crops. Timber Press, Portland, OR.  



Folate: master controller 

Reynolds EH, Lancet Neurol. 2006 Nov; 
5(11):949-60. Review. 

Guéant JL, et al. Trends Endocrinol Metab.  
2013 Jun; 24(6): 279-89 



Full spectrum vitamin E 

4 tocopherols 4 tocotrienols =   8 Vitamin E 
     isomers 

+  



Retinol + carotenoids 
•  Retinol: intestine to lymph: f(bile salts, pancreatic lipase 

and chylomicrons) 
 

•  Carotenoids: ~600; 60 = pro-vitamin A; others include AO 
function 
 

•  IOM conversions:  
 
"  1 IU retinol = 0.3 mcg RAE 
"  1 IU beta-carotene from dietary supplements =  

 0.15 mcg RAE 
"  1 IU beta-carotene from food = 0.05 mcg RAE 
"  IU alpha-carotene or beta-cryptoxanthin =   

 0.025 mcg RAE 



Food form, precursor, 
(bio)synthetic 

B1: Thiamin pyrophosphate (TPP) CAS 154-87-0 
B2: Flavin mononucleotide (FMN) CAS 130-40-5 
B3: Nicotinic acid CAS 59-67-6 and niacinamide CAS 98-92-0 (1:3 
ratio) 
B5: Pantethine CAS 16816-67-4   
B6: Pyridoxine HCl  CAS 58-56-0 
B7: D-biotin CAS 58-85-5 
B9: Orgen-FA or Quadrefolic (orgenetics.com; quadrefolic.com)   
B12: Hydroxocobalamin (acetate) CAS 22465-48-1, methylcobalamin 
CAS 13422-55-4, 5′-deoxyadenosylcobalamin CAS 13870-90-1 (2:1:1 
ratio) 

 



Multi-target botanicals 



“Full spectrum” botanicals 



‘Manufacturing’ vitamins 



Naturally-occurring vitamins 



Food matrix base 
+ synergy 



Conclusions 
!  Isolated vitamins are low cost and very useful in 

dealing with gross deficiencies, selective 
malabsorption, SNPs, etc 

!  Food represents most well proven optimal 
delivery system for nutrients 

!  Naturally-occurring/foodmatrix: generalised 
benefits, science is emerging 

!  Biosynthetic and fermentation processes may 
deliver equivalent benefits of food forms, with 
options for higher doses and lower cost   
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