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Bob Green

From: "Randy Duckworth” <randy@usdrybeans.com>

To: “Lynn Murray" <Imurray@bushbros.com>; "Vickie Root" <rmbda@seqnet.net>; "David Nall"
<nall@syix.com>; "Lynn Reuter” <office@nebraskadrybean.com>; "Harvey Colglazier”
<lazier@pctelcom.coop>; "Cindy Brown" <cbrown@cvbean.com>; "Dane Ritchey"
<dane@skemidwestern.com>; "Jim Melban" <jim@tabcomp.com>; "Randy Duckworth"
<randy@usdrybeans.com>; "Jim Byrum" <jim@miagbiz.org>; "Diana Caldwell"
<dcaldwell@bean.state.id.us>; "Robert Sindt" <rsindt@krooth.com>; "Gordon Gregory"
<ggregory@admworld.com>; "John Thoming” <johnthoming@yahoo.com>; "Larry Lande"
<nfb@what-wire.com>; "Lon Tonneson” <itonneson@i29.net>; "Tim Courneya”
<nhbean@loretel.net>; "Doug Carlquist’ <dmquist@mindspring.com>; "Duane Thompson”
<Duane@thompsongrain.com>; "Robert Schork” <CDBAC@att.net>; "Joe Cramer”
<joe.cramer@starofthewest.com>; “Susan Henderson" <susan@usdrybeans.com>; "Connie
Bradford” <connie@usdrybeans.com>; "Leonard Andrew” <jzamfarms2@direcway.com>;, "Tom
Humphrey" <olatetom@yahoo.com>; "Mark Streed” <mstreed@fedteldirect.net>; "Vicky Ruffing”
<vruffing@rangen.com>; "Hal Cole" <hacol@aol.com>; "Jane Townsend" <jtownsend@cgfa.org>;
"Randy Kramer” <opg@montrose.net>; "Mark Myrdal" <mybros@polarcomm.com>; "Joyce Earl”
<jearl@cnf-foods.com>; "Bud Pekarek” <pekarek@plains.net>; "Lynn Preator”
<preator@tctwest.net>; "Randall Olson" <r_olson@admworld.com>; "Steven Benson"
<ssbeans99@aol.com>; "Troy Seaworth” <taz2671@msn.com>; "Dan Leach"
<beans@michag.com>; "Stephen Snyder” <ssnyder@kelleybean.com>; "Neal Gettel"
<gettein@airadvantage.net>; "Tom Grebb” <tom@centralbean.com>; "Bill Bolster"
<14808309417 @efaxsend.com>; "David Howell" <howellfarms@actcom.net>; "Brain Strauch”
<bstrauch@bushbros.com>; "Paul Lambert" <askplfirst@plintl.com>; "Steve Brown"
<steve@jacksbean.com>; "Pat King" <pmtking@aol.com>; "Bob Green" <mbc@mutualdata.com>

Sent: Monday, January 09, 2006 1:42 PM

Subject: Weekly Wellness Article

Pat King sent this to me last week (from Weekly Wellness online ) and
I thought you might like to read it.

Berries, Beans Top 'Best Antioxidants List'

A variety of veggies, fruits and nuts battled it out this month for
the top spot on a new list of the 20 most antioxidant-rich foods,
ranked by nutrition scientists at the USDA.

In the end, small red beans won the day, narrowly beating out wild
blueberries as the food with the highest concentration of disease-
fighting compounds per serving.

Antioxidants fight damage to cells from rogue molecules called "free
radicals." Experts believe this assault on cells may fuel killer
diseases such as heart disease and cancer, and even aging itself.

The new Top 20 list, published in the June issue of the Journal of
Agricultural and Food Chemistry, "is a relative ranking of the
capacity of foods to interfere with or prevent oxidative processes
and to scavenge free radicals," explained list co-creator Ronald L.

Prilc()r, a USDA nutritionist and research chemist based in Little Rock,
Ark.
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Prior and his colleagues used the most advanced technologies
available to tabulate antioxidant levels in more than 100 different
types of fruits, vegetables, berries, nuts and spices.

Their Top 20:

Small red beans (dried).
Wild blueberries.

Red Kidney beans.
Pinto beans.
Blueberries (cultivated).
Cranberries.

Artichokes (cooked).
Blackberries.

Prunes.

Raspberries.
Strawberries.

Red Delicious apples.
Granny Smith apples.
Pecans.

Sweet cherries.

Black plums.

Russet potatoes (cooked).
Black beans (dried).
Plums.

Gala apples.

There's "still a lot we haven't learned” about why some foods are
richer in antioxidants than others, Prior said. Even though the small
red bean came out on top, "we don't have a lot of information on
beans,” he added.

Berries are better understood. "The components that contribute a lot
of the antioxidant activity are what are called anthocyanins, the
compounds that give many berries their dark blue color," he said.

In fact, color may be key to spotting foods that fight free radicals,
said Roberta Anding, an American Dietetic Association spokeswoman and
a nutritionist at Texas Children's Hospital in Houston.

"If you're looking for the best places to get antioxidants, I will
usually tell folks to look at the colors of the rainbow," she added.

For example, "you'll find lutein with some of the yellow pigments
found in corn; orange can be the pigments from the carotenoid family
that are found in cantaloupe, butternut squash and mango; red could
come from things like lycopene, found in tomatoes and watermelon. And
then the darker colors -- the purples, blues, in berries,” she said.

But Prior cautioned that just because a food has proven to be
antioxidant-rich in the USDA's lab, that doesn't mean all those
nutrients will be successfully absorbed by the human digestive tract.
"As we learn more and more, we're finding that, depending on the
chemical makeup of antioxidants in different foods, some of them
aren't apparently absorbed as well, or else they are metabolized in a

1/10/2006



1,

form where they are no longer antioxidants," he said.

Whether a food is eaten fresh, frozen, processed or cooked can also
affect its antioxidant potency -- for good or ill, he said.

Blueberries are best when eaten fresh rather than cooked in a pie,
for example. On the other hand, research has shown that gentle
cooking raises the antioxidant power of tomatoes, he noted.
Although experts are working hard on the project, ongoing efforts to
come up with daily dietary guidelines for antioxidant consumption
will be "a long process," Prior said.

"How antioxidants behave, how they act within the body, the dose-
response -- we just don't know enough about it," he said.

For her part, Anding said people shouldn't get too hung up on gorging
on one particular food, but "cast your net widely," eating generous
daily servings of a variety of fruits, vegetables and other wholesome
foods.

Looking over the USDA's list, Anding suggested creating what she
called an antioxidant "power salad."

First, she said, "put together a salad with a variety of mixed

greens. Then I'd throw in some dried cranberries or blueberries from
the health food store, toss in a few nuts, with a low-fat salad.

Again -- choosing from the colors of the rainbow."

More information

Check out the U.S. Centers for Disease Control and Prevention for its
Color Your Way to 5 A Day antioxidant-rich diet plan.
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Bob Green
From: "Amy Barr" <AmyB@marrbarr.com>
To: <amyb@marrbarr.com>; <ayo_abifarin@wvi.org>; <mbc@mintcity.com>; <deirich@charter.net>;

<nall@syix.com>; "Dow, Kerr (WHQ)" <kerr.dow@hjheinz.com>; <srose@bushbros.com>; "Stacey Zawel"
<stacey@zawelhealth.com>; <nhbean@loretel.net>; "Widders, Irv" <widders@msu.edu>;
<beanfarm@pathwaynet.com>; <chandra.lim@mslpr.com>; <jennifer.schmit@mslpr.com>;
<nancy.brennan@mslpr.com>; "Liz Marr" <LizM@MarrBarr.com>; <SallyD@MarrBarr.com>

Sent: Wednesday, June 30, 2004 3:43 PM

Subject: More on beans/antioxidants
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Antioxidants act as scavengers, neutralizing free radicals before they do harm. If left unchecked,
free radicals damage cells. Such damage is thought to play a role in the development of heart
disease, cancer, cataracts, macular degeneration, arthritis and Alzheimer's disease.

Antioxidants in foods exist as vitamins C and E, bata-carotene, selenium and natural plant
chemicals such as flavonoids (tea), lycopene (tomatoes) and anthocyanins (berries).

Studies show that a diet high in fruit and vegetables can help reduce the risk of heart attack, stroke,
high blood pressure and cancer, and may even preserve our eyesight. Extensive reviews have
concluded that eating at least five daily servings of fruit and vegetables could lower cancer rates by
20 per cent, coronary heart disease by 20 to 40 per cent and stroke by 25 per cent.

Yet, clinical trials using supplements of vitamin C, vitamin E or beta-carotene have yielded
inconsistent results.

The highest concentrations of antioxidants are found in the most deeply or brightly coloured fruits
and vegetables. Blueberries, cranberries, plums, dried prunes, blackberries, apples and cherries
came out winners as top fruits for antioxidant levels. Melons scored the lowest.

Among the vegetables, artichokes and russet potatoes ranked the highest and cucumber had the
lowest value. Honourable mentions go to apricots, red grapes, navel oranges, asparagus, red
cabbage, rapini and sweet potatoes.

Pecans, walnuts, hazelnuts and pistachios were top performers among the nuts tested. Even
spices, although generally consumed in small amounts, can add antioxidant powers to your dinner.
On the basis of antioxidant concentration, ground cloves, ground cinnamon and oregano were the
highest among the spices studied.

The bottom line remains the same: Boost your intake of fruit and vegetables. According to the
Canadian Produce Marketing Association, 70 per cent of Canadians are well aware of the protective
effects of fruit and vegetables, yet only 36 per cent eat the minimum five servings each day.

Getting your daily five to 10 servings is easier than you might think. A serving size isn't that large.
Basically, if it fits in your hand, you're getting one serving. A medium-sized fruit, a quarter-cup of
dried fruit, 125 millilitres of unswestened juice, and one cup of salad are all considered one serving.

The key is planning. If you forgo ealing fruit and vegetables until the end of the day, you won't come
close to meeting your target. Stast by including a serving of fruit at breakfast — bermies or dried fruit
on cereal, a small glass of citrus juice, a fruit smoothie or a bowl of fruit salad.

Next, plan to have at least one vegetable serving at lunch. A handfu! of baby carrots, a glass of
tomato juice, a cup of vegetable soup and sliced vegetables in your sandwich are all easy choices.

Snack on fresh or dried fruit between meals. Add a small handful of pecans or walnuts to boost your
antioxidant intake.

Serve at least two different vegetables at dinner, fresh or frozen. Increase your portion size to bump
up the number of servings.

That's all it takes to get a minimum of five servings each day. Not so tough, really.

Finally, choose your fruits and vegetables by colour to get a wide variety of antioxidants. Think
green, orange, red and blue.

Antioxidant foods

Top 20 free radical fighters.

1) dried small red beans, cooked, one-half cup
2) wild blueberries, one cup

3) red kidney beans, cooked, one-half cup
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FOOD
The Hot List

The foods listed in the chart below ranked among the highest in a
new antioxidant study. To come up with the ranking, researchers
with the U.S. Department of Agriculture (USDA) extracted the
antioxidants from 100 common foods using special solvents, then
ran them through a device that uses fluorescent light to monitor a
chemical reaction that measures antioxidant activity. Researchers
then took the resulting numbers—what they call the total
antioxidant capacity (TAC)—and compared them.

nsfeaitheosch

® Sign-Up Now!

The good news: You don't have to put your diet under a Lose waioht with &
microscope to reap the benefits of the top 20. Rather than zeroing and personalized w
in on a particular food because it scored high, use the list to help tool.

you put a little variety on your plate. For more on these power
foods—and some delicious ways to use them—see page 147 of
our March 2005 issue.

* Live well by "bee¢

life!
TOPTWENTY * Live well by "bec
Consider this your shopping list of power foods, . e —_—
based on their total antioxidant capacity (TAC) per :n',ﬁ‘l' Wl By, e

serving (1 piece fruit/potato, 1/2 cup beans/dried

fruit, 1 cup berries/artichoke hearts, 1 ounce nuts).
Food TAC F I N
1 Small Red Beans 13,727
2 Wild Blueberries 13,427 LO‘
3  (Red) Kidney Beans 13,259 FARI
4 Pinto Beans 11,864
5  Cultivated Blueberries 9,019 ILEE%
6  Cranberries 8,983
7 Artichokes 7,904
8 Blackberries 7,701 @ m‘
9  Dried Plums (Prunes) 7,291
10  Raspberries 6,058 'I Select
11  Strawberries 5,938
Red Deliciou
1% G?anni Scmiti/App[e 5,600
13 Pecans 5,095
14  Sweet Cherries 4,873
15 Black Plums 4,844
16 Russet Potato 4,649
http://www.health.com/health/food/article/0,15669.1033526.,00.html 4/15/2005
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17 Black Beans 4,181
18 Plums 4,118
19 Gala Apple 3,903
20 Walnuts 3,846

—Maureen Callahan, MS, RD
Published March 2005
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4) pinto beans, cooked, one-half cup
5) cultivated blueberries, one cup

6) cranberries, one cup

7) artichoke hearts, one-half cup

8) blackberries, one cup

9) prunes, one-half cup

10) raspberries, one cup

11) strawberries, one cup

12) red delicious apple, one

13) Granny Smith apple, one

14) pecans, 28 grams

15) sweet cherries, one cup

16) black plums, one

17) russet potato, cooked, one

18) black beans, cooked, one-half cup
19) other plums, one

20) Gala apple, oneThe American Chemical Society

Leslie Beck, a Toronto-based dietitian at the Medcan Clinic, is on CTV's Canada AM every
Wednesday. Contact her at hitp.//www lesliebeck.com.
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JOURNAL o

AGRICULTURAL AND
FOOD CHEMISTRY

Lipophilic and Hydrophilic Antioxidant Capacities of Common
Foods in the United States

XIANLI WU, GARY R. BRECHER,? JOANNE M. HoOLDEN,§ Davib B. HAYTOWITZ, ¢
SusaN E. GEBHARDT,’ AND RONALD L. PrIOR* M

Arkansos Children's Nutrition Conter and Agriculnral Research Sevvice, U.S. Department of
Agriculture, 1120 Marshall Streer, Linle Rock, Arkansas 72202, and Food Composition Laborutory
and Nutnent Duts Laboratory, Agricultural Research Service, U.S. Depurtment of Agriculture,
Beltsville Human Nuitien Conter, 10300 Baltimore Avenus, Belisvitle, Maryland 20705

Both lipophilic and hydrophilic antioxidant capacities were determined using the oxygen radical
absorbance capacity (ORACr.) assay with fluorescein as the fluorescent probe and 2,2"-azobis(2-
amidinopropane) dihydrochloside as a peroxyl radical generator on over 100 different kinds of foods,
including fruits. vegetables, nuts, dried frults, spices, cereals, infant, and other foods. Most of the
foods were collected from four different regions and during two different seasons in U.S. markets.
Total phenclics of each sample were also measured using the Folin—Ciocalteu reagent. Hydrophillic
ORACe, values (H-ORACg) ranged from 0.87 to 2641 zmol of Trolox equivalents (TE)/g among all
of the foods, whereas lipophilic ORACy, values (L-ORACe,) ranged from 0.07 to 1611 ymol of TE/g.
Generally, L-ORACr, values were <10% of the H-ORACs values except for a very few sampies.
Total antioxidant capacity was celculated by combining L-ORACk. and H-ORACk,. Differences of
ORACe, values in fruits and vegelables from different seasons and regions were relatively large for
some foods but could not be analyzed in detail because of the sampling schems. Two different
processing methods, cooking and peeling, were used on selected foods to evaluate the impact of
processing on ORACr,. The data demonstrated that processing can have significant effects on
ORACH. Considering all of the foods analyzed, the relationship between TP and H-ORACs, showed
a very weak correlation. Total hydrophilic and lipophilic antioxidant capacity intakes were calculated
to be 5558 and 166 ymol of TE/day, respectively, on the basis of data from the USDA Continuing
Survey of Food Intakes by Individuals {1994~1996)

KEYWORDS: Antioxidants; hydrophilic; lipophilic; ORACE; total phenolies; frults; vegetables; nuts; dried

fruits; spices; baby foods; chocolato; coroal

INTRODUCTION

Oxidative stress has been associated with the development
of many chronic and degencrative diseases, including cancer
{J). heart disease (2), and neuronal degeneration such as
Alzheimer’s (3) and Parkinson’s diseases (), as well s being
involved in the pracess of aging (5). Reactive oxygen species
(ROS) can dumuge biological molecules such as proteins, lipids,
and DNA. ROS are genersted as byproducts of normal cell
aerobic respiration that is essential to lifc. The human body has
developed a very delicate system, although not 100% effective,
to eliminate free rudicals from the body (6, 7). Bxposure to free
radicals from external sources such as cigarette smoke, pollut-

* Address correspondence 10 ihis wuthor ot the USDA, Arkansas
Children’s Nurrition Center, 1120 Marshall Si., Little Rock, AR 72202
(c-mail priorronsldl@uams edu),

! askansas Children’s Nutrition Center.

? Food Compasition Laboruiory, U.S Deparmient of Agricaliure.

§ Nutrient Deta Laborstory, U.S. Department of Agﬁcuft?nc.

#U.S. Deparunent of Agriculture.

ants, chemicals, and environmental 10xing may also occur. Diets
rich in fruits and vegetables have been considered as excellent
sources of antioxidants (8—10). Vitamins C and E, polyphenols,
and carotenoids have been thought to be responsible for mos
of the antioxidant activity in foods (//, /2). However, clinical
wials using supplements of vitamin C, vitamin E, or carotenoids
have provided inconsistent results (/3= 16). In terms of disease
prevention, clinical trials with whole fruits and vegetables are
more likely to give positive results (77— 19), but few carcfully
controlled studies have been conducted, Umil recently, there
have not been any databases avasilable to evaluate total anti-
oxidant intake from nutrient as well us “nonnutdent” anhoxi-
dants and relate it to health outcomes. The potential imporance
of such a technique has been demonstrated recently in evaluating
relationships between dietary antioxidants and oxidative stress
induced diseases; it was observed in data from & population-
based case-control study that there was an inverse correlation
between total antioxidant capacity intake and the risk of gastric
cancer of both the cardia and distal portions of the stomach

10.1021/f049696w CCC: $27.50  © 2004 American Chemical Soci
Published on Web 05/19/2004 Sovity



Antioxidant Capacities of Foods

(20). These relationships were observed despitc a very incom.
plete database of total antioxidant capacity (only 12 itemns among
the vanous frts and vegetables),

The oxygen radical absorbance capacity (ORAC) assay,
originelly developed by Cao and co-workers (27, 22) based upon
the work by Glazer's laboratory (23), was selected for this work
because of its advantages related to biological systems (24, 25).
Ou and co-workers (26) introduced fluorescein as the fluorescent
probe in the ORAC assay, which made it a more robust method
(ORACr). Recently, Huang und co-workers (27) developed an
assay for lipophilic components using randomly methylated
B-cyclodextrin as a solubility enhancer, which allows for the
measurement of the antioxidant capacity of both lipophilic and
hydrophilic componcnts in a given sample separately using the
same peroxyl-free radical source. It is clcar from our work that
n order 1o obtain an accurate to1al ORACs value of a given
sample, both lipophilic and hydrophilic fractions need 1o be
measured (28).

In this study using ORACr, we measured for the first time
tots] antioxidant capacity (TAC) combining both lipophilic and
hydrophilic antioxidant components in over 100 different foods
including fruits, vegetables, nuts, dried fruits, spices, cereals,
and other types of foods. At the same time, we measured the
total phenolic content of these foods to evaluate their conttibu-
tion to total antioXidant activity. Phcnolic compounds are
belicved 1o account for a major portion of the antioxidant
capacity in many plants (29), Most of the food samples in this
study were sampled directly from the U.S. market using
statistically validated methods. The intent of the study was not
to evalugtc muny of the factors that affect antioxidant capacity
of foods (i.e., genetics, processing, environmental factors such
as drought, pests, diseases, cte.), but to provide data on foods
that sre being consumed by the U.S. population. The results
from this study provide a comprehensive set of data that was
collected as part of the USDA National Food and Nutrient
Analysis Program (NFNAP). These studies will be used to
establish an antfioxidant capacity database to be posted on the
USDA Nutrient’s Duta Laboratory website (hitp: www.nal,
usda.gov/fnic/foodcomp).

MATERIALS AND METHODS

Chemicals and Appurutus. 2,2'-Azobis(2-amidinopropane) dihy-
drochlotide (AAPH) was purchased from Wako Chemicels USA
(Richmond, VA). 6-Hydroxy-2,5,7,8-tcwramethylchroman-2-carboxylic
acid (Trolox) and fluorescein (sodium salt) (FI) were obtained from
Aldrich (Milwaukes, WI). Randomly methylated S-cyclodextrin (Trapp-
sol) (Pharm Grade) (RMCD) was obuined from Cyclodextrin Teche
nologies Development (nc. (High Springs, FL). Folin—Ciocalten's
phenol reagent, sodium carbonate, and gallic acid were all purchased
from Sigma (St. Louis, MO). Other solvents were purchased from Fisher
(Fair Lawn, NJ). Extracuons of samples were performed on an ASE
200 accelerated solvent exttactor (Dicnex Corp., Sunnyvale, CA).
ORAC aralyses were carried out on u FLUOswr Galaxy plate reader
(BMG Lsbrechnologies, Dutham, NC). A fluorescence filter with an
excitation wavelength of 485 nm and an emission wavclength of 520
nm was used. Microplates (48 well, Falcon 3230) were purchased from
VWR (St. Loais, MO). Totsl phenolics (TP) were analyzed on an
Analetic model 9006 chemisoy analyzer (Preeision Systems Inc.,
Natick, MA).

Food Sampling Methods. Preduce (fuits, nuts, amd vegetebles) were
sampled from rerail outlets in 12 cities around the United States in
two different seasons (30, 31). Approximately 3 Ib of each item was
raudomly selected from bins in cuch retaf outler These samples were
carnposited 10 form four regional composites: west (Los Angeles, CA;

Vancouver, WA; and Longview, WA); central (Whcaton, IL; Conroe,
TX: and Reanmnant TYV satib MAfane AM. Oucleod ot o om .

J. Agric. Food Chem, Vol. 52, No. 12, 2004 4027

Franklin, TN); and northcast (Springfield, NJ; Canonsburg, PA: and
Franklin, PA). Sweet cherries, green and red grapes, red und green
peppers, asparagus, canols, cucunbers, and cabbage were collected in
only one season from the same locutions and composited in the samic
manner. There were normally cight samples for cach food item. Other
name-brand food items were sampled in 12 civies in the United States
and composited to form nationa) composites of one or more brands.
Blue com meal and a beverage prepared from chilchen berrics were
supplied by Dr. P. Pehrsson, Nutricnt Data Laboratory, from samples
collected on the Novojo reservation, Agave samples were supplied by
the University of New Mcxico. The samples were collected and
processed in the Food and Analysis Laboratory Control Center,
Departmen: of Biochemisoy, Virginia Polytechnie Institute and State
University (Blacksbury, VA). Fresh composited fruits and vegetables
were freeze-dricd and kept at =70 °C before analysis. Nuts, dried fruits,
spices, and other foods were kept ot ~70 °C in their oviginal form
until analysis.

Cereols, breads, snacks, popzom, baby foods, spplc sauce, tomato
sauce, kechup, salsa, tomato juice, grapefruir juice, lemon Jjuice, and
several other fruits and vegetubles (apricot, mango, eggplant, spinach,
beets, 1cd onion, green bean, cauliflower, pumpkin, green pea, corn,
lmo bean, orange pepper, yellow pepper, small 1cd beans, binck-eye
peas, black Leans, and navy beans) were purchased from o local
supermarket, Solid foods including fresh, frozen, and canned forms
were measured in the freeze-dried forms, and the ORACr values were
convericd and cxpressed on a fresh weight basis, Rice bran was provided
by Dr. N. Fang, Arkansas Children's Nutrition, Little Rock, AR,

Two apple varieties (Red Delicious and Golden Delicious) and
cucwmbers were preparcd both with and withowt peels in order to
compare the cffect of removing the peel. Ten vegetables (powto,
broceoli, broceoli meb, carrot, tomato, aspamgus, pepper, onion, sweet
potato, and red cabbage) were analyzed in both the raw and cooked
forms. Potatoes were baked, whereay the other vegetables were boilcd,
The protocol for boiling samples was to fill a stainless sreel sauce pan
about half full with deionized water. Once the water came 10 a boil,
the food samples 10 be cooked were placed in the pan, filling it
spproximaiely two-thirds ful), and foods were cooked for 3-4 min.
The three potato samples (russet, white, and red) were puncrwred (six
holes per potato) by a nut pick. The russct, whitc.and red potatocs were
baked for 50, 35, and 25 min ar 218 °C, respectively.

Sample Preparation, For solid samples (in freeze-dried or original
dried forme), extraction was performed on an ASE 200 accclerated
solvent extractor. The procedures of sample preparation were based
on our previous smdy (28). Briefly, | g of ench sample was mixed
with 5 g of sca sand (Unimin Comp., Le Sueur, MN). Sample and sand
were wansferred 10 8 22 mL extaction cell and were initially extracted
with hexane/dichloromethane (1:1, Hex/Dc) followed by acerone/water/
acetic acid (70:29.5:0.5; AWA).

Extracts from Hex/De were dried under nizogen flow in a 30 °C
waoter bath, and the residue was reconstituted with 10 mL of acetone.
After centrifugation, the supematant was used 1o measure lipophilic
ORACy, following further dilution with assay buffer as necessary (28).

AWA cxmaets were transferred 10 2 25 mL volumeric Nask and
diluted with AWA te 25 mL to15) volume, This solution was used to
measure the hydrophilic ORACy and TP after proper dilution.

Liquid (1 mL) or semiliquid samples (1 g) were extracted with 10
mL of AWA in o }5 mL screw-cap tube, Afier the addition of solvent,
the tube was voriexed for 30 s followed by sonication at 37 °C for 5
min. The tube was shaken wice in the middle of sonication 1o suspend
the samples. The tube was kept at room remperature for 10 min. The
tubes were vorexed for 30 s after 5 min. Ten minutes later, the tube
was centrifuged at 4000 tpm for 10 min and the supernatant was
removed, The samples were extracted one more time with 10 mL of
AWA using the same procedure, and the supernatants werc combined.
The combined superuatant wus trunfirned 10 8 25 mi. volumetric flask.
and AWA was added to make the final volume 25 mL. The solution
from the exwracted sample was then diluted as appropriate for the
ORACy und I'P anulyses,

Each sample was cxwacted in duplicate and assayed in duplicate.
__ORAC Assay ou Plate Reader. Bot) hydrophilic and lipophilic



