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The McCormick Science Institute advances 
scientific understanding of the potential 

health benefits of culinary spices and herbs  



Taste (flavor) drives the decision to buy foods and beverages 

Source:  IFIC Food & Health Survey, 2015.  N=1,007 consumers  



 
…and spices and herbs make foods taste great! 



“An herb is the friend of 
physicians and the praise of 
cooks” 
 
Charlemagne - 9th 
Century 

Spices and herbs have a long history of use for health 



Scientific evidence on the beneficial physiological effects of 
spices and herbs is accumulating  

q Oxidative stress markers 
q  Inflammatory markers 
q  Blood glucose 
q  Insulin sensitivity 
q  Blood lipids 
q  Endothelial function 
q  Energy metabolism 
q  Hunger/satiety 
q  Pain associated with physical 

activity 
 

 
 



A spice blend inhibits formation of oxidative products in 
grilled burgers 

Source:  Li et al., Am J Clin Nutr 2010;91:1180   



Spice Grams/250 g 
patty 

% 

Cloves, ground 0,48825 4,34% 
Cinnamon, ground 0,48825 4,34% 
Oregano, 
mediterranean, 
ground 2,94413 26,17% 
Rosemary, ground 0,48825 4,34% 
Ginger, ground 1,22175 10,86% 

Black pepper, ground 0,73238 6,51% 
Paprika, ground 3,42450 30,44% 
Turmeric, ground 1,46250 13,00% 
Spice Mixture 11,25 100,0% 

Spice blend used 



Lipid oxidation in the burger  



Urinary malondialdehyde concentration 



Plasma malondialdehyde concentrations 



Source:  Zhang et al., Int J Food Sci Nutr 2015;66:260   

Turmeric plus black pepper are the most effective 



Effect of individual spices on MDA formation 



Turmeric was the most potent spice 



A combination of turmeric and black pepper works better 
than either spice alone for reduction in MDA formation  

MDA Level in burgers
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Turmeric:  T1=1.5 g; T2= 3.0 g; T3= 6.0g 
Black pepper: BP1= 0.12 g; BP2=0.36 g; BP3=1.08 g;  
SC: Table salt 1.0 g 



The same spice blend also improves arterial function 

Source:  Li et al., Diabetic Med 2013;30:590   



Spice improved endothelial function vs. baseline 



Spice increased urinary nitric oxide (n=8) 



As well as other physiological functions 
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Treatment	  by	  +me	  P-‐interac*on	  <	  0.05	  

↓33% 

~1200	  kcal	  meal,	  with	  or	  
without	  spice	  blend	  	  (~50	  g	  
total	  fat,	  23	  g	  SFA)	  

Significant reduction in postprandial triglycerides 



Treatment	  by	  +me	  P-‐interac*on	  <	  0.004	  
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Meal	  was	  well	  tolerated,	  no	  GI	  
side	  effects,	  par+cipants	  rated	  
control	  and	  spice	  meals	  
similarly.	  	  
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Significant reduction in postprandial insulin 
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Significant increases in antioxidant capacity of serum 









Ginger has anti-inflammatory properties 

Source:  Black et al., Pain 2010;113894   





Ginger reduced muscle soreness after eccentric exercise 



Source:  Ludy et al., Physiol & Behav 2011;102:251   

Red pepper may be useful in weight management 



Energy expenditure increased after pepper-containing soup  



National Research Awards presented  

↑ 0.05° F 

Core body temperature was also greater 



Energy intake from an ad lib meal was decreased after 4.5 
hours in subjects who did not frequently consume red pepper  

143 kcal 





Encouraging data on cinnamon continue to accumulate 



Source Allen et al., Ann Fam Med 2013;11:452  



Fasting blood glucose is reduced (but not Hb A1c) 



So are total cholesterol and LDL-C 



And good news for HDL-C and triglycerides 



The garlic data are also becoming compelling 



Source Reid et al., Nutr Rev 2013;71:282  



Garlic appears to have favorable effects on blood cholesterol 

Source Reid et al., Nutr Rev 2013;71:282  



And blood pressure 

Systolic 

Diastolic 

Source Ried et al., J Nutr 2016;146:389S 





Possible effect of spices and herbs on the microbiome 

David Heber 
Zhaoping Li 

Hypothesis:   
Spices and herbs can increase the growth of beneficial bacteria and/or 
inhibit the growth of harmful bacteria in vitro 

q  Cultures for 48 hours 
§  C difficile, Lactobacillus, Bifidobacterium 
§  Ginger, Mediterranean rosemary, red pepper, 

black pepper, turmeric and oregano 
§  Aqueous extracts (2-fold serial dilutions 
 

q Outcome measures 
§  Minimum inhibitory concentrations 
§  Concentrations resulting in change in 

appearance 
§  Growth stimulation 
§  Growth stimulation plateau 

 



Hypothesis: 
Increased consumption of spices and herbs (2-3 times current) will exert 
beneficial physiological effects with equal or better liking 

q  Controlled feeding study – seasoned vs. control 
§  Three month-long interventions 
§  Cross-over design 
§  80 overweight or obese healthy adults with 

at least one other metabolic syndrome risk 
factor  

 
q Outcome measures 

§  Diet satisfaction 
§  Blood pressure/arterial function 
§  Blood glucose and lipids 
§  Inflammatory markers 
§  Microbiome 
 

Penny Kris-Etherton 
Sheila West 
Barbara Rolls 

Potential benefits of long-term increased spice/herb intake 





Visit us at mccormicksciencieinstitute.org 



Thank you! 


