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Chapter 1  Nutrition and Health

Unit 1 Carbohydrate

LR AT T

(1) carbohydrate n. fR/K{LS

(32425 1] KiZia 73 i “carbo™ FI “hydrate” BANHA, 16 o35k “ak” A
, ARG

(2) bagel n. fifi i [

[3212% 1] “bagel” JEhPE (beugal) JEMEGE; FIELE “bagel” MIIMNERIL
(3) starch n. JE¥Y, ¥

(#2125 1] i “starch” BRARF] “start” (JF4R), “ch” B “mz”, SEkHE “I
, Mot aWer dE YRR R, TR AR R 2 GE R 12

(4) oatmeal n. HEA F

(42 FE 1] i T LAGHi# R “oat” Fl “meal”, HH “oat” J& “HMEHE”; “meal”

s T RERL iRl DIBRAR R Z AT LNz A s s e o

(5) pasta n. AT (JHEARIZERAE.CORY, HTH AR5 )

(212 % 1] LI pasta 0] DIMKAE S “paste™, S “RNIG” AR, RS AR P4 Y
Yyim s TR ASON, AR ZE S0 ME “pasta” B “THIEA” .

(6) peas n. Bt (pea (218 E 50

[Tt % 1] Hga] “bean” J& “57, MHLE “peas” HEH “ea”, fILEAF]IX
ER—MERE,

(7) legumes n. GFRHEY, GURHER (legume 145102 %50

(425 1] Hiia] “ Legumes” A LIgE5rfi# A “leg” H1 “ume”, Hift “leg” J2

CHRT, BRAHF S R ORI, MR AAMRIZ AL FRS “ume” b “HAET Z

ﬁ'

(%)

fy

PRl = A R R A — i

(9) lentils n. /N7 (lentil {20550 5 /N SATKE

[iedes ] A “lidde” AL, HHBKARE] “/N75 ) “en” BKZRF] “bean”
s ARG T .

(10) broccoli  n. fEHB3E; PE24E

LL125E 1T] Hia) “broceoli” H1 “occo” i “XPFR” ZE; WP E LA VFE %K
AL, IR HXFFR .



(11) insulin n. R H

[iele# 11 ] #ga] “insulin® 4} K “insu” Al “lin”, Af—& 50 M HLE] “insuffi-
cient” (AJE) FARMIZAL, MIAR SR N A4 A R, & 2OEa RS R .

(12) monosaccharides n. HUffk

[4202 %511 ] % n] AgE 434 “mono” Fl “saccharide™, 4332k “B” F1 “HE”
(YRR, R s L

(13) glucose n. fHj%jHH

[ieles 1] lHEHZEANE TS “C” RF/RMERE, Wt “ose” WG

HRARX
AL

(14) fructose n. Hob#

[Fede 5 1] JlE HHZR R FRERS “F7 BRI, M “ose” EWEMIGZ.

(15) galactose n. -F Bk

(32211 ] i al LIgr R “ga” Ml “lactose” PHFE4F, “lactose” J& “FLEE” M
Sy FUBE RS b A AN 2 FUBEA B XUBE , T LA — AN FLBE S T R — AR G, R
FRsEE— 12T .

(16) disaccharides n. XU

[ele s ] ] LA i A “di” M1 “saccharide”, 435120 “ 7 Fl “HE” )
TR, ik R = BBk

(17) sucrose n. KERE

[iefe 5 1] Hrp “ose” NHEHIEH .

(18) lactose n. FLHH

[l 1] Hir “ose” WERIE %

(19) maltose n. 225, 1HbE

(A ] AT LU “malt” B Cose”, “malt” BEH EHT; “ose” W
M4 WAL A A

(20) sedentary adj. AR (F8TAES) AETH; LM, (BA) AEED
£

[T ] iz “se” fHANBKABIEENL “seat”, PN L “ary” JEIEAIEI
W2, IRk CARER; (FETAES) AETH; 5IMER “ (FBAN) AEES
"

(21) polysaccharides n. ZHk

L32Ae % 1] ad n] LLAMif ol “poly”™ FI “saccharide™, 43504 “£" F “BE" 1Y
KL, R 2R

(22) glycogen n. )R

[F2He 1T ] i “glyco” iy “HEIE", i UCIBRARBIFIREA X,
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(23) maltodextrin  n. A ZFHKS

(32125 11 ] % ial o] LAy ff Ry “malt” FI “dextrin” PIES;, 20l “Z 27 A
WK B, SRR A WIS

(24) amylase n. TEM

[T 1] “ase” NEFHGZE .

(25) intestine n. [fi#] W

(32425 11] “in” FoR “fEHE”, “est” MHAL “digest” JEAL, Py i %
AR A e IS, AR BIA N e AR A B

(26) villi n. KHE (villus IHIFEEE) ; HE

(32 %] [v] MAREERMT PR “M", MmKERATEIER R4/, il
TAHRBKRER.

(27) feces n. FE{HE; PR 1%

[sele ] hkd (] [s] BEBIDGERNRH “FEME” 8 “R”

(28) cramp n. FPEERAE, fhiA; () L0%

(32122 1] B ANE “crawl” fRAHVT, dERAE B, % Ticic.

(29) diarthea n. JE{5; adj. &5

[321e 5 1] M ET—#4r “dia” F1 “disease™ (BNK) AHAL, HHAH 2L —Fp
PRI

2 IR

2.1 BRX

Carbohydrate

Carbohydrates are the main source of energy in most human diets, constituting from less than
40% to 80% of the calories. Current dietary guidelines recommend that the fat intake in Western
countries should be decreased from around 40% at present to not more than 30% of the energy in-
take. The protein should be kept at about the present level, corresponding to 10% ~ 15% of the
energy. Thus, the carbohydrate intake has to be increased to at least 55% ~60% of the energy.

Originally , the recommendation to increase the carbohydrate intake came as a consequence
of the fat and protein recommendations. In recent years, however, the specific nutritional impor-
tance of the carbohydrates as such has been more and more emphasized, and new developments
call for a more specific nutritional classification of the different food carbohydrates as a basis for
more specific recommendations. Labeling of foods regarding carbohydrate content is a separate , but
closely related issue. The ‘ carbohydrate by difference’ figure ,which is still prevailing on food pack-

ages ,needs to be replaced by a number of different nutritionally relevant carbohydrate fractions.



1 Dietary Sources of Carbohydrates

Carbohydrates ,an economical and plentiful source of calories, can be found in varying a-
mounts in a wide variety of foods. The basic diet should be consistent with the recommendations
for chronic disease prevention and long-term health promotion. Such a diet is high in carbohydrate
(>55% of total calories) ,low in fat ( <30% of total calories) ,and places a significant emphasis
on a wide variety of foods.

The various recommendations made in this chapter regarding carbohydrate intake can be sat-
isfied via consumption of a wide range of carbohydrates ,depending on personal and cultural pref-
erence. Although structure and consistency are important aspects of an athlete’s daily routine , con-
sumption of the same carbohydrate containing foods day in and day out can lead to a reduction in
the joy of eating. Incorporating traditional foods from different ethnic groups can be an excellent
way of creating variety in an athlete’s diet. For example, although most athletes are familiar with
the fact that the main carbohydrate source in Italian food is pasta-based,it should be noted that
Asian food is rice- and soybean-based , Mexican food is rice and bean-based ,and South American
food is tuber-, bean-,and nut-based. Being largely composed of carbohydrates, food types such as
these can be incorporated into the diet to promote varied and interesting carbohydrate consump-
tion patterns. A selection of common sources of dietary carbohydrate can be found in Table 1.

Table 1 Common source of dietary carbohydrate

Food Group Food Serving Size Carbohydrate/g
Bagel 4*(71g) 38
Bread 1 slice(25 g) 14
Cereal , sweet leup(35 g) 29
Cereal , low sugar leup(28 g) 24
Starches
Oatmeal , cooked leup (234 g) 25
Pasta, cooked 0.5cup(70 g) 19
Potato chips 1 ounce(28 g) 15

Rice , cooked

Corn , cooked 0.5cup(97 g) 22

Green peas, cooked 0.5cup(75 g) 15
Starchy vegetable

Potatoes , mashed 0.5cup(75 g) 11

Rice, cooked 0.5cup(140 g) 25

Dried beans, cooked 0.5cup(118 g) 20
Beans/legumes

Lentils , cooked 0.5cup(141 g) 20

Apple, medium 3°(78 g) 25
Fruits Banana, medium T*(72:8) 27

Orange 2.57 (105 g) 16

Broccoli, cooked 0.5cup(78 g) 6
Vegetables Carrot 8 " long(72 g) 6

Tomato 2.57(105 g) S5
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Continued

Food Group Food Serving Size Carbohydrate/g

Milk leup(245 g) 12

Chocolate milk leup(245 g) 26
Milk Soy milk lcup(245 g) 18

Yogurt, plain leup(245 g) 17

Yogurt, sweetened leup(245 g) 26

Orange Juice 0.5cup(125 g) 13

Sports beveragf- (6% ,stand for the Loupl 244 ¢} 14

sugar content in beverage )

Soft drink 120unce(368 g) 40
Sugared beverage Pizza, Cheese , Thick Crust 2 slices(142 g) 55

Pizza ,Cheese , Thin Crust 2 slices(166 g) 46

Cheese Lasagna 1Cup( 150 g) 45

Chili with Beans 1Cup(160 g) 22

# Stand for one unit.

2 Classification of Carbohydrates

Carbohydrates can be classified according to several criteria, including those based on the
structure and number of sugar molecules, as well as the degree to which they induce a rise in
blood glucose and insulin levels.

Monosaccharides contain only one sugar molecule and include glucose, fructose , and galac-
tose. Disaccharides, which contain two sugar molecules, include sucrose, lactose , and maltose. Di-
saccharides can be distinguished from each other based on their specific monosaccharide building
blocks, with sucrose made up of glucose and fructose, lactose made up of glucose and galactose ,
and maltose made of two glucose molecules.

Monosaccharides and disaccharides are collectively referred to as simple sugars or carbohy-
drates. Simple sugars, or food products containing large amounts of simple sugars, have often been
referred to as‘ bad’ carbohydrates , mostly as a method of describing the fact that they contain little
additional nutritional value other than the provision of calories. Simple sugars are not inherently
bad, but should certainly not make up the bulk of dietary carbohydrate intake. This may be espe-
cially true for sedentary or obese individuals,with studies suggesting that consumption of large a-
mounts of rapidly absorbed sugars can predispose such individuals to chronic diseases such as
type 2 diabetes.

Polysaccharides , which include starch ,fiber,and glycogen , contain many glucose units linked
together and are referred to as complex carbohydrates. another type of polysaccharide , are glucose
polymers containing no starch or fiber and are subsequently metabolized like simple sugars. Ex-

amples of simple and complex carbohydrates and their dietary sources can be found in Table 2.
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Table 2 Examples of simple and complex carbohydrates and their dietary sources

Classification of Carbohydrate Comments

Simple Carbohydrates

Monosaccharides

Glucose Also known as dextrose ; found in plant foods, fruits, honey
Fructose Also known as fruit sugar;found in plant foods, fruits, honey
Galactose Product of lactose digestion

Disaccharides

Sucrose Also known as white or table sugar. composed of glucose and fructose. used as a sweetener
Lactose Composed of galactose and glucose ;found in milk and dairy products
Maltose Composed of two glucose molecules;product of starch digestion

Complex Carbohydrates

Polysaccharides

Amylopectin Starch ; found in plant foods and grains

Amylose Starch ; found in plant foods and grains

Carrageenan Soluble fiber;found in the extract of seaweed and used as food thickener and stabilize
Cellulose Insoluble fiber;found in the bran layers of grains,seeds,edible skins,and peels
Corn Syrup Hydrolyzed starch;found in processed foods

Dextrins Starch ; found in processed foods

Glycogen Animal starch;found in meat, liver

Hemicellulose Insoluble fiber;found in the bran layers of grains,seeds,edible skins,and peels
Inulin Soluble fiber;found in Jerusalem artichokes

Invert Sugar Hydrolyzed sucrose ;found in processed foods

Lignin Insoluble fiber;found in plant cell walls

Pectin Soluble fiber;found in apples

3 Digestion and Absorption of Carbohydrate

Digestion of carbohydrates begins to a small degree in the mouth. Enzymes ( salivary amyla-
ses) begin the process of digestion of complex carbohydrates by initiating the breakdown of star-
ches. Chewing ( mastication)is an important part of the digestive process,reducing foods to smal-
ler-sized particles. Continuing this process of size reduction, mechanical action of the stomach in-
creases both the rate of gastric emptying of food from the stomach into the small intestine and the
surface area of the food particles made accessible to intestinal enzymes.

The majority of carbohydrate digestion and absorption occurs in the small intestine. After
moving into the small intestine, the monosaccharides ( glucose, fructose, and galactose ) are ab-
sorbed directly into the blood via the capillaries within the intestinal villi. Glucose (and galac-
tose ) is absorbed via numerous sodium-dependent glucose transporters ( SGLT-1) , whereas fruc-
tose is absorbed via less numerous sodium-independent carriers. Disaccharides ( sucrose, lactose ,
and maltose ) are split into their constituent monosaccharides by specific disaccharidases, which
are then absorbed directly into the blood. Complex carbohydrates are acted upon by pancreatic
amylase and brush border enzymes, splitting polysaccharides to monosaccharides that are then ab-
sorbed as described above. The monosaccharides absorbed into the intestinal circulation are trans-

ported to the liver via the hepatic portal vein. Ultimately , glucose is the end point of carbohydrate
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digestion and absorption regardless of whether the original compound was a polysaccharide , disac-
charide , or monosaccharide.

Not all of the carbohydrate content of foods consumed is digested and absorbed. Carbohy-
drate that is not absorbed may be related to the form of the food,the type of starch,or the amount
of fiber present in the food. Undigested and unabsorbed carbohydrates go to the large intestine,
where they are acted upon by colonic bacteria or excreted in the feces. Large amounts of indigesti-
ble carbohydrates ,or excessive amounts of simple sugars consumed rapidly , may result in exces-
sive gas production or gastrointestinal disturbances such as cramping and diarrhea. The fiber con-
tent of carbohydrate foods, which is largely indigestible by humans, plays an important role in
maintaining appropriate gastric transit, may influence the eventual glycemic response to the foods

consumed ,and has important long-term health implications.
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