FOURTH EDITION

7

¥ 125,000
copies |,
sold!



FOURTH EDITION

Y

Susan M. Kleiner, PhD, RD

High Perforrmance Nutrition, LLC
Mercer Island, Washington

with
Maggie Greenwood

RRobinson,

1t

T

&‘;

15 -

e ‘F"TD"
TN

Human Kinetics

Power Eating-4th Edition




Library of Congress Cataloging-in-Publication Data

Kleiner, Susan M.

Power eating / Susan M. Kleiner, PhD, RD, High Performance Nutrition, LLC, Mercer Island, Washington,
with Maggie Greenwood-Robinson, PhD. -- Fourth edition.

pages cm

Includes bibliographical references and index.

ISBN-10: 1-4504-3017-1

ISBN-13: 978-1-4504-3017-3

1. Athletes—-Nutrition. 2. Bodybuilders--Nutrition. 1. Greenwood-Robinson, Maggie. I1. Title.

TX361.A8K595 2013

613.7--dc23

2013006261

ISBN-10: 1-4504-3017-1 (print)
ISBN-13: 978-1-4504-3017-3 (print)

Copyright © 2014, 2007, 2001, 1998 by Susan M. Kleiner and Maggie Greenwood-Robinson

All rights reserved. Except for use in a review, the reproduction or utilization of this work in any form or
by any electronic, mechanical, or other means, now known or hereafter invented, including xerography,
photocopying, and recording, and in any information storage and retrieval system, is forbidden without
the written permission of the publisher.

This publication is written and published to provide accurate and authoritative information relevant to the
subject matter presented. It is published and sold with the understanding that the author and publisher
are not engaged in rendering legal, medical, or other professional services by reason of their authorship
or publication of this work. If medical or other expert assistance is required, the services of a competent
professional person should be sought.

Notice: Permission to reproduce the following material is granted to instructors and agencies who have
purchased Power Eating, Fourth Edition: pp. 330 and 331. The reproduction of other parts of this book is
expressly forbidden by the above copyright notice. Persons or agencies who have not purchased Power
Eating, Fourth Edition may not reproduce any material.

The web addresses cited in this text were current as of April 2013, unless otherwise noted.

Acquisitions Editor: Justin Klug; Developmental Editor: Anne Hall; Assistant Editor: Tyler Wolpert; Copy-
editor: Patsy Fortney; Indexer: Alisha Jeddeloh; Permissions Manager: Martha Gullo; Graphic Designer:
Nancy Rasmus; Graphic Artist: Kim McFarland; Cover Designer: Keith Blomberg; Photograph (cover): ©
Human Kinetics; Photographs (interior): © Human Kinetics unless otherwise noted. Photo on page 74 ©
Denis Anikin/fotilia.com. Photo on page 169 © sylvaine thomas/fotilia.com. Photo on page 238 © Monteleone/
fotolia.com; Visual Production Assistant: Joyce Brumfield; Photo Production Manager: Jason Allen;
Printer: Sheridan Books

Human Kinetics books are available at special discounts for bulk purchase. Special editions or book excerpts
can also be created to specification. For details, contact the Special Sales Manager at Human Kinetics.

Printed in the United States of America 0w 9 8 7 6 5 4 3 2 1
The paper in this book is certified under a sustainable forestry program.

Human Kinetics
Website: www. HumanKinetics.com

United States: Human Kinetics Australia: Human Kinetics

P.O. Box 5076 57A Price Avenue

Champaign, IL 61825-5076 Lower Mitcham, South Australia 5062
800-747-4457 08 8372 0999

e-mail: humank@hkusa.com e-mail: info@hkaustralia.com
Canada: Human Kinetics New Zealand: Human Kinetics

475 Devonshire Road Unit 100 P.O. Box 80

Windsor, ON N8Y 2L5 Torrens Park, South Australia 5062
800-465-7301 (in Canada only) 0800 222 062

e-mail: info@hkcanada.com e-mail: info@hknewzealand.com

Europe: Human Kinetics

107 Bradford Road

Stanningley

Leeds 1.528 6AT, United Kingdom

+44 (0) 113 255 5665

e-mail: hk@hkeurope.com E5720



In loving memory of Mom and Dad, who showed me
how to gracefully embrace strength and power



I am so excited to bring you the fourth edition of Power Eating. The fields of sport
nutrition and exercise physiology are booming as the discovery of the human
genome has resulted in an explosion of technology that has deepened our under-
standing of how the body works. For this edition I have cast a wide net to explain
how the chemical properties of food, botanicals, and supplements turn genes on
and off to affect our ability to gain muscle, burn fat, and enhance training. I also
discuss how you can harness the power of the brain to drive metabolic processes
through food, taste, mood, training, environment, and relationships.

As always, input from readers has been invaluable. You asked, and I have answered
with a new chapter of menus for cross-trainers. All of the chapters and menus have
been updated to stay on the cutting edge of the science for competitive athletes as
well as novice and more casual trainers.

Power Eating has held its place at the top of the bookshelf because I give you not
only the latest published research, but a play-by-play of the research being con-
ducted in laboratories around the world, just as I'm writing the book. Then, I tell
you how to put it all together to reach your goals. This edition offers a true insider’s
view of the latest news on muscle-building supplements and state-of-the-science
diet and supplement strategies for gaining energy, getting cut, enhancing mood,
and tightening mental focus.

Power Eating is the leader in guiding you through all your training periods
throughout the year. The Power Eating menus are unsurpassed in their level of
detail yet practical to customize and follow in your busy life. Whether you are
trying to maintain, build, taper, or cut, the Power Eating diet plans will get your
body where you want it to be when you want it to be there, and keep you healthy,
safe, and legal. You can have it all! Train hard and POWER EAT!

vii
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=oundation

Since the publication of the third edition of Power Eating several years ago, huge
strides have been made in the science of nutrition for strength training, particularly
in the “neurobiology” of food. What I mean by that is how food influences the
way your brain controls your body and appetite, and how a positive relationship
with food helps you focus on building your body up rather than tearing it down.
Addressing the neurobiology of food is now a key strategy for championship per-
formance, recovery, and growth. When you put the latest nutritional science into
practical application, your body will function at peak levels; your detoxification and
cleansing mechanisms will operate optimally; and fat burning, energy metabolism,
and muscle growth will move forward at a rapid pace. This is an exciting time in
sport nutrition, because we now understand the nutritional needs of muscle, right
down to the molecular and genetic level—and with that knowledge athletes like
you can perform at higher levels than ever before. Chapters 1 through 6 explore
this cutting-edge information and guide you on how to put it to use.






for Power

Think about how you'd like to look and feel. Imagine yourself with a body that’s
fit and firm with just the right amount of muscle. Imagine the joy of high strength
and energy that give you the power to perform, day in and day out.

Keep those images in your mind’s eye. This book will show you how to achieve
them with a few nips and tucks in one of the most important fitness factors of
all—nutrition. But we're not talking about just any type of nutrition. This is a book
for people who strength train to stay in shape, compete in strength-training sports,
or want to improve their athletic ability. In other words, you're a strength trainer if
you lift weights a few times a week or train for competition. As a strength trainer,
you have specific nutritional needs that depend on your type and level of activity.

So, what kind of strength trainer are you? Are you a bodybuilder, a powerlifter,
an Olympic weightlifter, an athlete who strength trains for conditioning and
cross-training, or someone who works out with weights to stay in shape? These
activities have different physical demands and different nutritional requirements,
which is why you will find several individualized strength-training diets in chapters
12 through 16. But the common denominator is that all strength trainers, from
competitors to recreational exercisers, are interested in the same thing: building
lean muscle.

What Builds Muscle?

Most certainly, strength training builds muscle. But for this construction to take
place, you have to supply the construction material: protein, carbohydrate, and fat.
In a process called metabolism, the body breaks down these nutrients and uses the
products to generate the energy required for growth and life.
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During metabolism, proteins are broken down into amino acids. Cells use amino
acids to make new proteins based on instructions supplied by DNA, our genetic
management system. The DNA provides information on how amino acids are to
be lined up and strung together. Once these instructions have been carried out, the
cell has synthesized a new protein.

On the basis of this process, logic would tell you that the more protein you eat, the
more muscle your body can construct. But it doesn’t work that way. Excess protein
is converted to carbohydrate to be used for energy or converted to fat for storage.

The way to make muscles grow is not by gorging on protein but by demanding
more from it—that is, by making protein work harder. The muscles will respond by
taking up the nutrients they need, including amino acids from protein metabolism,
so they can grow. If you work your muscles hard and give them comprehensive
nutritional support, your muscle cells will synthesize the protein the muscles need.

What Fuels Muscle?

To work your muscles hard, you have to pro-
vide the right kind of fuel. Muscle cells, like
all cells, run on a high-energy compound
known as adenosine triphosphate (ATP).
ATP makes muscles contract, conducts
nerve impulses, and promotes other cellular
energy processes. Muscle cells make ATP
by combining oxygen with nutrients from
food, mainly carbohydrate. Fat is also used
for fuel by muscles, but fat can be broken
down only when oxygen is present. Muscle
cells prefer to burn carbohydrate, store fat,
and use protein for growth and repair.

Your cells generate ATP through any one
of three energy systems: the phosphagen
system, the glycolytic system, and the oxi-
dative system.

Intense activities like the shot put rely

The Phosphagen System

The phosphagen system rebuilds ATP by
supplying a compound called creatine phos-
phate (CP). Once ATP is used up, it must
be replenished from additional food and
oxygen. During short, intense bursts of exer-
cise such as weight training and sprinting,
the working muscles exhaust the available
oxygen. At that point, CP kicks in to supply
energy for a few short seconds of work.
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CP can help create ATP when ATP is depleted. Any intense exercise lasting for 3 to
15 seconds rapidly depletes ATP and CP in a muscle; these compounds must then be
replaced. Replenishing ATP and CP is the job of the other energy systems in the
body.

The Glycolytic System

The glycolytic system makes glucose available to the muscles, either from the
breakdown of dietary carbohydrate during digestion or from the breakdown of
muscle and liver glycogen, the stored form of carbohydrate. In a process called
glycolysis, glycogen is disassembled into glucose in the muscles and, through a
series of chemical reactions, ultimately converted into more ATP.

The glycogen reserve in your muscles can supply enough energy for about two
to three minutes of short-burst exercise at a time. If sufficient oxygen is available,
a lot of ATP will be made from glucose. If oxygen is absent or in short supply, the
muscles produce a waste product from glucose called lactic acid. A buildup of lactic
acid in a working muscle creates a burning sensation and is part of what causes the
muscle to fatigue and stop contracting. Lactic acid exits the muscle when oxygen is
available to replenish CP and ATP. A brief rest period gives the body time to deliver
oxygen to the muscles, and you can continue exercising.

The Oxidative System

The third energy system is the oxidative system. This system helps fuel aerobic
exercise and other endurance activities. Although the oxidative system can handle
the energy needs of endurance exercise, all three energy systems kick in to some
degree during endurance exercise. The phosphagen and glycolytic energy systems
dominate during strength training.

Oxygen is not a direct source of energy for exercise; it is used as an ingredient
to produce large amounts of ATP from other energy sources. The oxidative system
works as follows: You breathe in oxygen, which the blood subsequently takes from
your lungs. Your heart pumps oxygen-rich blood to tissues, including muscle.
Hemoglobin, an iron-containing protein of the blood, carries oxygen to the cells
to enable them to produce energy. Myoglobin, another type of iron-containing
protein, carries oxygen primarily to muscle cells. Inside muscle cells, carbohydrate
and fat are converted into energy through a series of energy-producing reactions.

Your body’s ability to produce energy through any one of these three systems
can be improved with the right training diet and exercise program. The result is a
fat-burning, muscle-building metabolism.

Nutrition Principles for Strength Trainers

If you are serious about improving your physique and your strength-training perfor-
mance, you'll do everything you can to achieve success. Unfortunately, advice given
to strength trainers today is a hodgepodge of fact and fiction. What I'd like to do is
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separate one from the other by sharing several principles with you—principles that
all strength trainers can follow to get in shape and achieve their personal best in
performance. These principles are the same ones I have advocated for world-class
athletes, Olympic contenders, and recreational strength trainers for more than 25
years. Let's review them here.

Eat Enough Calories

A key to feeling energized is to eat the right amount of calories to power your body
for hard training. In the United States, the terms calorie and energy are often used
interchangeably. Elsewhere, the joule is used as a measurement of energy. Although
this book refers to calories, you can convert to kilojoules by multiplying the number
of calories by 4.1868. A lack of calories will definitely make you feel like a wet
dishrag by the end of your workout. A diet that provides fewer than 1,600 calories
per day, for example, generally does not contain all the vitamins and minerals
you need to stay healthy, prevent disease, and perform well. Very low-calorie diets
followed for longer than two weeks can be hazardous to your health, and they do
not provide the dietary reference intakes (DRIs) of enough of the nutrients needed
for basic health.

Historically, the recommended dietary allowances (RDAs) were the national
standard for the amount of carbohydrate, protein, fat, vitamins, and minerals we
need in our diets to avoid deficiency diseases and to maintain growth and health.
The DRIs were established to update the RDAs based on more functional criteria
rather than criteria based on deficiency diseases. Rather than focusing on avoid-
ing disease, the DRIs focus on optimal performance both mentally and physically.
But under certain conditions—stress, illness, malnutrition, and exercise—we may
require a higher intake of certain nutrients. Studies have shown that athletes, in
particular, may have to exceed the DRI of many nutrients. Some competitive body-
builders have estimated their caloric intake to be greater than 6,000 calories a day
during the off-season—roughly three times the DRI for the average person (2,000
calories a day for women and 2,700 calories a day for men).

How much you need of each nutrient depends on a number of factors, includ-
ing your age and sex, how hard you train, and whether you are a competitive or
recreational strength trainer. Generally, we find that strength trainers need to eat
more protein, more of the right kinds of carbohydrate, and more of the right kinds
of fat. What's more, they may be wise to supplement their diet with antioxidants
and certain minerals. You'll learn more about these considerations as you read this
book. If you are trying to gain muscle and lose body fat, eating enough calories and
taking in enough nutrients will make the difference between success and failure.

Eat the Carbohydrate You Need

It's well known that most athletes, strength trainers included, don’t eat enough
carbohydrate, the primary fuel for the body. Most athletes follow diets in which
less than half of the total daily calories come from carbohydrate, but 5 to 7 grams
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of carbohydrate per kilogram of body weight should be consumed daily. That's
more than half of an athlete’s total calories, which is extremely important for a
heavyweight competitive bodybuilder or Olympic weight lifter. Lots of bodybuild-
ers practice very low-carbohydrate dieting because they believe it promotes faster
weight loss. The problem with these diets is that they deplete glycogen, the body’s
storage form of carbohydrate. Once glycogen stores are emptied, the body starts
burning protein from tissues, including muscle tissue, to meet its energy demands.
You lose hard-earned muscle as a result.

Many fitness-minded people shy away from foods high in carbohydrate. They
think these foods will make them fat—a myth that is partially responsible for the
unbalanced proportion of carbohydrate, fat, and protein in strength-training diets,
which are typically too high in protein.

The real story on carbohydrate for weight control and muscle building is that you
should select whole-food carbohydrate—natural, complex carbohydrate as close to
its natural state as possible—instead of refined, processed carbohydrate. What's the
difference? A blueberry is a whole-food carbohydrate; a blueberry toaster muffin
is a processed carbohydrate.

One important reason whole foods are better than processed foods has to do
with their high fiber content. Fiber is the remnant of plant foods that remains
undigested by the body. It's what keeps your bowel movements regular. Fiber is also
a proven fat fighter. Research shows that people who eat healthy high-fiber diets
have smaller waistlines, for example, and are able to better control their weight.
The bottom line is that the right types of carbohydrate can help you manage your
weight. The only types of carbohydrate you should shy away from are sugars and
highly processed foods. Even so, when used in a targeted way, sugars can be an
athlete’s best friend by providing the right fuel at the right time. But without a plan,
they can be fattening.

You will learn more about carbohydrate in chapter 3, especially how to select
the right types of carbohydrate in the right amounts at the right times so that you
take in enough to fuel your muscles without gaining fat.

Sport Nutrition Fact Versus Fiction:
Is Carbohydrate Fattening?

Much misinformation exists about whether carbohydrate is fattening. Here's the
real deal: Eating too much food is fattening. Further, eating sugary foods and highly
processed foods, plus consuming carbohydrate alone (without protein and fat) is
what triggers fat gain. By contrast, the right kinds of carbohydrate, meaning natural,
unprocessed carbohydrate, will help you build muscle and get lean. What's more,
these foods are low in calories, and the healthiest diet for weight loss, disease pre-
vention, and physical performance is one that combines carbohydrate, protein, and
fat. So the problem does not lie in high-carbohydrate foods; the problem is poor
selection of carbohydrate, in particular, and food, in general.
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Vary Your Diet

You have probably admired the physiques of bodybuilders in magazines, and
for good reason. They are muscular, well defined, and in near-perfect propor-
tion—they look like the picture of health. But in many cases, bodybuilders
follow incredibly unhealthy diets. The first study I ever conducted investigated
the training diets of male competitive bodybuilders. What I found was that they
ate a lot of calories, roughly 6,000 a day or more. The worrisome finding from
this study was that they ate, on average, more than 200 grams of fat a day. That’s
almost as much fat as you'd find in two sticks of butter! In the short term, that’s
enough to make most people sick. Eaten habitually over time, such an enormous
amount of unhealthy fat may lead to heart disease.

Bodybuilding diets, especially precontest diets, tend to be monotonous, with
the same foods showing up on the plate day after day. The worst example I've ever
seen was a bodybuilder who ate chicken, pepper, vinegar, and rice for three days
straight while preparing for competition. The problem with such a diet is that it
lacks variety, and without a variety of foods, you miss out on nutrients essential
for peak health. By contest day you certainly are not the picture of health, either.

Most bodybuilders don't eat much fruit, dairy products, and red meat. Fruit,
of course, is packed with disease-fighting, health-building antioxidants and phy-
tochemicals. Dairy products supply important nutrients such as bone-building
calcium and bioactive proteins that promote lean muscle growth. And red meat
is an important source of vital minerals such as iron and zinc.

When people limit or eliminate such foods from their diet, potentially serious
deficiencies begin to show up. In studies conducted by myself and others, the
most common deficiencies observed are those of calcium and zinc, particularly
during the precompetition season. Many female bodybuilders have danger-
ous shortages of these minerals year round. A chronic short supply of calcium
increases the risk of osteoporosis, a crippling bone-thinning disease. Although
a woman's need for zinc is small (8 mg a day), adequate zinc is an impenetrable
line of defense when it comes to protecting against disease and infection. In short,
deficits of these minerals can harm health and performance. But the good news
is that skim milk, red meat, and dark-meat poultry will help alleviate some of
these problems. A 3-ounce (90 g) portion of lean sirloin beef has about 6 mil-
ligrams of zinc; nonfat, 1 percent, or 2 percent milk has about 1 milligram of
zinc in one 8-ounce (240 ml) glass; and 3 ounces (90 g) of dark-meat turkey have
about 4 milligrams of zinc.

Another nutritional problem among bodybuilders is fluid restriction. Just
before a contest, bodybuilders don’t drink much water, fearing it will inflate
their physique to the point of blurring their muscular definition. Compound-
ing the problem, many bodybuilders take diuretics and laxatives, a practice that
flushes more water, as well as precious minerals called electrolytes, from the
body. Generally, bodybuilders compete in a dehydrated state. At one contest, I
saw two people pass out on stage—one because of severe dehydration, the other
because of an electrolyte imbalance.
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After a competition, bodybuilders tend to go hog wild with food. There’s nothing
wrong with this, as long as it’s a temporary splurge for a few days or a week. But
such dietary indulgence over a long time can lead to extra body fat.

Most bodybuilders, however, do a lot of things right, especially during the train-
ing season. For one thing, they eat several meals throughout the day—a practice
that nutritionists recommend to the general public.

Time and Combine Your Food and Nutrients

To achieve superb shape and maximum performance, forgo the usual approach of
three meals a day. Active people must fuel themselves throughout the day, eating
small meals and snacks every two to three hours, preferably timed around their
workout schedules. As we'll see, these meals don't include just any type of food.

When eating multiple meals, you always want to combine protein with carbohy-
drate and fat. Examples would be a turkey sandwich, a sprouted grain bread with
peanut butter, or an apple with nuts. Eating multiple meals also promotes variety
in your diet and keeps your blood sugar levels even so that you avoid peaks and
valleys throughout the day (a cycle that happens to promote fat storage).

By including small amounts of protein in meals and snacks, you can control
your appetite, feed your muscles more efficiently, and maintain muscle when
you're trying to lose fat. You also burn fat better because protein, as well as eating
multiple small meals, has been shown to increase thermogenesis, the process
by which your body converts ingested calories and stored fat into heat. Another
advantage of multiple meals is mental performance. Eating regular, timed meals
helps you think and process information more effectively, increases your attention
span, and boosts your mood.

The bottom line is that eating small, frequent meals throughout the day is the
best fat-burning, muscle-building strategy you can integrate into your lifestyle.
Table 1.1 provides a look at how to time your meals properly and the benefits of
doing so. The supplements listed in the table are discussed in detail elsewhere in
this book.

Use a Food Plan

Any nutritional program aimed at losing body fat and building muscle should
be based on a food plan that emphasizes lean protein, natural carbohydrate, and
good fat. It should also include sample menus and recipes as well as information
on how to make healthy selections that are personalized to your lifestyle. It should
be neither so restrictive that it invites failure nor so unstructured as to be confus-
ing. These are precisely the guidelines for food planning that you will find here.

More specifically, if your goals are to develop lean muscle while reducing body
fat, then your plan should take into consideration several factors, including balanc-
ing protein, carbohydrate, and fat; increasing your water intake; organizing your
food into multiple meals; timing your intake; and incorporating certain dietary
supplements into the mix.



