
Oxidized LDL

-10

-5

0

5

10

15

0 60 120 180 240 300 360

PMBL

SMBL

Strawberry modulates oxidative stress markers in response to high fat meal in 
overweight men and women

Amanda Linares1, Dianne Hyson2, Tissa Kappagoda2, and Britt Burton-Freeman1,3

Research Questions

BACKGROUND

�‡Consuming a highly purified polyphenolic-rich grape 

seed extract decreases LDL oxidation.

�‡Oxidative stress markers have been reported to 

increase after consumption of high fat meals. 

�‡Postprandial events are indicated in the risk for 

cardiovascular disease and stroke.

SPECIFIC RESEARCH QUESTIONS

1) Will a single-load of strawberry mitigate the 

postprandial effects of high fat meal on lipids and LDL 

oxidation?

2) Will regular consumption of strawberry provide 

residual protection from deleterious effects of high fat 

meal even when not eaten concurrently?

Study Hypothesis

We hypothesized that strawberry, a 

polyphenolic-rich fruit, would protect 

LDL from oxidation after a high fat meal 

(HFM).
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Study Design and Procedures

Randomized

2-arm

12-week Crossover

3 Postprandial Evaluations

SUBJECTS

N=24

Men (n=10) and Women (n=14)

Overweight and mildly obese

End Study Day 
Go home

Depts. of Nutrition1and Internal Medicine2, University of California, Davis, Davis, CA 95616 and 
The National Center for Food Safety and Technology3 6502 S. Archer Road Summit-Argo, IL 60501
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Age (years) 51  ± 15

Body Weight (kg) 87  ± 13

Height (cm) 172  ± 10

Body Mass Index (BMI) 29  ± 2

Cholesterol (mg/dL) 210  ± 27

Triglycerides (mg/dL) 103  ± 53

HDL (mg/dL) 49  ± 13

LDL (mg/dL) 142  ± 28

Glucose (mg/dL) 87  ± 12

Strawberry Beverage = 248 kcal

TEST MEAL Food

Bagel

Cream cheese

Margarine

Hard-boiled Egg

Cantaloupe

Whole Milk

Strawberry or Placebo Beverage

962 kcal (248 from Strawberry or Placebo beverage)

31 g Fat (8 g Sat. Fat) 

51 g Sugar

53 and 45 g Vit C with Str or Pbo beverages, respectively

Strawberry Bev = variety of phenolics 

Placebo 

Meal 

during 

Run-in

(PM-RI)

Strawberry 

Meal During 

Run-in

(SM-RI)

P-value

PM-RI

vs.

SM-RI

Chol mg/dL 195 ± 1 193 ± 3 0.22

LDL-C mg/dL 118 ± 1 120 ± 1 0.09

TG mg/dL 136 ± 3 131 ± 3 0.06

Insulin mg/dL 66 ± 3 58 ± 3 0.01

Glucose mg/dL 99 ± 1 99 ± 1 0.81

OxLDLn U/L 6 ± 2 -1 ± 2 0.0008

OxLDL U/L 72 ± 2 75 ± 2 0.17

PM after

6-wk 

Strawberry

in diet

(PM-str)

PM after

6-wk 

Placebo 

in diet

(PM-pbo)

P-value

PMstr 

vs. 

PMpbo

Chol mg/dL 195 ± 1 205 ± 1 <0.000

LDL-C mg/dL 123 ± 1 129 ± 1 <0.000

HDL-C mg/dL 44 ± 0. 45 ± 0. <0.000

TG mg/dL 137 ± 3 155 ± 3 <0.000

Insulin uU/mL 59 ± 3 60 ± 3 0.76

Glucose mg/dL 96 ± 1 97 ± 1 0.76

OxLDLn U/L -8 ± 2 -5 ± 2 0.57

Strawberry (SMBL) attenuates oxidation of LDL 

caused by high fat meal  

RESEARCH

RESULTS

Question 1

RESEARCH 

RESULTS

Question 2

Conclusions

Strawberry protect LDL from 

oxidation after high fat meal

compared to phytochemically

devoid placebo.

Strawberry modifies the lipid

response after high fat meal

compared to placebo.

The results suggest a

protective role of strawberry

for reducing cardiovascular

disease risk.
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Strawberry powder and funding provided by the 
CA Strawberry Commission
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n= normalized to each subjects own baseline
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n= normalized to each subjects own baseline


