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CHAPTER 1 NUTRIENTS

(Qutline)

brief introduction
. 1 concepts of nutrition
. 2 dietary guideline

. 3 dietary reference intakes

protein

. 1 metabolism of protein and nitrogen bal-
ance

. 1.1 metabolism of protein

. 1. 2 nitrogen balance

. 2 physiological functions of protein

. 2.1 build and repair body tissues

. 2. 2 composition of enzymes, hormones and
other compounds

. 2. 3 energy supply

. 3 composition of protein and essential ami-
no acids

. 3.1 compositon of protein

. 3. 2 classification of amino acids

. 3. 3 essential amino acids

. 3.4 amino acid pattern and limiting amino
acids

. 4 nutritional assessment of dietary protein

. 4.1 content of protein

. 4. 2 digestibility

. 4. 3 biological value

. 4. 4 net protein utilization

. 4.5 protein efficiency ratio

. 4.6 amino acid score

2.
2.
2,
2.

3

3.

W W W W W W w W w w Ww w

N N N N N

5 evaluation of nutritional status of protein
6 classification and food source of proteins
6. 1 classification of proteins

6. 2 food sources of protein

lipids
1 classification, metabolism, and function

of lipids

. 1. 1 classification of lipids

. 1. 2 metabolism of lipids

. 1. 3 functions of lipids

. 2 essential fatty acids

. 2.1 classification and naming of fatty acids
. 2. 2 essential fatty acids

. 3 nutritional assessment of dietary lipids
. 3.1 digestibility

. 3. 2 content of essential fatty acids

. 3. 3 content of the fat-soluble vitamins

. 3. 4 stability of lipids

. 4 food sources of lipids

carbohydrates

. 1 classification of carbohydrates

. 1. 1 classification of carbohydrates

. 1. 2 monosaccharide and disaccharide
. 1. 3 oligosaccharide

. 1. 4 available polysaccharides

. 1. 5 unavailable polysaccharides

4.

2 functions of digestible carbohydrate
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2.1 functions
2. 2 glycemic index
3 food sources of carbohydrates
energy
. 1 introduction
. 1.1 energy unit
. 1. 2 the energy source and the energy coef-
ficient
. 2 energy expenditure in human body
. 2.1 basal metabolism
. 2. 2 energy expenditure of physical activity
. 2. 3 specific dynamic action of food
. 3 demand and supply of energy
. 3. ldetermination of energy requirement
. 3. 2 estimation of energy requirement
. 3. 3 supply of energy
. 3.4 energy balance

minerals

. 1 introduction

1. 1 concepts and classification
. 2 functions

. 3 dosage range of physiological function
macroelements

. 1 calcium

. 2 phosphorus

. 3 magnesium

. 4 potassium(kalium)

. 5 sodium(natrium)

. 6 sulphur

essential trace elements

.1 iron

. 2 iodine

. 3 selenium

. 4 zinc

. 5 chromium

. 6 copper

. 7 fluorine

6. 3. 8 manganese

6. 3. 9 molybdenum

6. 3. 10 other elements

7 vitamin

7
7
7
7
7
7
7
7
7
7
7
7
7.
7
7
7
7
7
7
7
7
7
7
7
7

.1
.1

1.
1.
1.
2
2
2
2
2
3
3
3
. 3.
3
3
3
3
3
4
4
4
4
4

introduction

1 characters

1. 2 naming

3 classification
4 vitamin deficiency
5 interaction

fat-soluble vitamins

.1 vitamin A
. 2 vitamin D
. 3 vitamin E
. 4 vitamin K

water-soluable vitamins

. 1 thiamin (vitamin B;)

. 2 riboflavin (vitamin B,)

3 niacin acid

. 4 vitamin By

. 5 folic acid

. 6 vitamin B,,

. 7 ascorbic acid (vitamin C)

. 8 other water-soluble vitamins

quasi-vitamins

. 1 carnitine
. 2 tauric acid
. 3 inositol

. 4 vitamin P

8 other dietary components
8.1 dietary fiber

8. 1.1 classification

8. 1. 2 nutritional function

8
8

. 1
.2

3 food source

water

8. 2.1 distribution in the body

8. 2. 2 physical function
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8. 2. 3 deficiency and excessiveness 8. 3. 2 organic sulfur chemicals
8. 2. 4 source and demand of water 8. 3. 3 terpenoids
8. 3 phytochemicals 8. 3. 4 phyto-polysaccharides

8. 3.1 phenolic chemicals 8. 3. 5 nucleic acid

F—-F B R

(—) X\

1. & (nutrition) RIBEYMNRBARY . EEANZT ML RK REBUBELES
AHNENNEENEITENLELYELR.

2. RY (food) REYANTAEMEEHLABAGCAMERYFR, 23 AL THHEFE
FEANRHBEZESHBYRARTE T EEMLIRE LML,

3. BEF R(nutrients) RBIFAXBELIBARYREBHEBHABLENSHERRS.
SAKLTHREFRRIEL S0 M BERNIPKFTEBRIIAKRE . DEARE S BALY .5
VR EERHK. PEHERES 200 FREMPEERBAERESZEAR) — BhE
FRIGEFEMFLOTF

(1) 88 & (energy),

(2 FEBEFRR (macronutrients) . AL E B 8L  BALY 020,

(3 BE T R (micronutrients) . AEPT YR (S F BT RMMB T B4 E (S KB
FERMBBEEER.

(ORMBERBS CEERTE KNEDLEYS,

BERRAZKREFDE . RUER WBEIEANBEEAS FHAMLUSHE S EE,
F—FEFRTUAASHAEBIE. MBEA R THRIBES, X t25ka. RZ, A A
BERXROATREMARKNAERNE, MEAK ISR KLY BT ELE,

RUBME=ZREANE RUBBRNERE BAAY Lk, REHSHEE.

4. BERUiet) HMAMBXRANUKR. CROEZHEVEARN. BYTHRNELZNR
K BERIUAANSEEHERRNSHRYNBEE,

(Z) MR¥ES

BENTEZEW . REE(AFTHNS - REDFREN“ABNFE ERIY . AENS . AE
AFRRBEHFRTANRARKBEMEREERE XA RANERE R bR K0 %25
fEH T A 0] B8 K ) TR

B R 167 (dietary guideline) RBHE L F N, UM ERE NKE. 4 ARBEEN T
EEFRE SHFHANYARNEERSEN, FEEFH%S 1089 FHET“REMEEE
M99 F4 ARAT“PEERBEAEE . L ERVERE. AHEN RHaR, Frg
T PR SE” SR ET FEARBREE RS - EAMR 1. R R R R
MHZSRPEERE EENOBERLHA R KSR EE @B .

(Z) MREFXBEHMAR

R E RS %EMA R (dietary reference intakes, DRIs) £ 1 EHEFRES 2000 ELXEHEHERE



4 EXEny

B A B (recommended dietary allowances, RDAs) # it F A BEXN 4B HEHBEESR
RZERARNSEME RBOTAIFNHERRENFE, BB RIEFE WA K&, DRIs K#
DR MHWHEFERE_E, RASEHRLMR 2, EEFBLUT 4 5

1. T E R (estimated average requirement, EAR) BX - 4iSEH3 . £ REERA
BARP SONNMENEEFRRTERNEYME,

2. ##$ A E (recommended nutrient intake, RNI) RNI#%4 Ff54: 89 RDA, T L R 3
—REHEFAREHOTN~BIOMEHTE KMBEA RNIAF, TG RAL REE Y
ot % 5

3. BHBEAR (adequate intake, AD RELRFRLBRHKBHBRABERERZNE
AR HEREAR D RN

4. TR 3% B R B A B (tolerable upper intake level, UL) BREHEBHAUBAELEREW
BERE. ZEN—BRARFILERENMMEBRELHN. SAEY KA BRI AN PR EREE
ABREY ULEBE REAKRENERERBRL.

HHMREESAPMRMES  BRDRMES XBEARRE, MERNYRER2SHEER,
HERREAEBERNE - FR.ABERBRRANEREFTANER XEAKBENY R
. EAHEERADSEESR R, REEHEAGEE, EAVIKER N, BOEHER, L8
EaRE REHINE EBARER, ERAXEREG.

(&)

T B B M|

HAB(protein RERFAEMER . BEBZARRBE L H, EXRABNBEARSEY
F16%~19%, KA BN NKERN 1/5, AMETYRERN— %,

—. EORRESATE

(—) BEaRA s

EHRNHERANEF RN CEEAMNERAT MR SR AL BEER. EURE
BHHHEUBAER . REANEBE— SN M. EBEEOM. EESHH. B EE Q8RR KN
%W%Eﬁ*ﬂﬂﬂkﬁﬂgﬁ%f/ﬁm?»ﬁaﬁﬁ]fiﬁﬁﬁﬁﬁﬂLJW‘&%’J‘%%MW@?%%%@o 7
ERMANDFREDGERUG B BEAR AR ZEAERNBKEL B 5 HER K Na*
OB =B K BERR A Nat #52 A1, Na* W & B HE L GHBR 5h 35 4 %6 ATP,

AENHEEMBR TRBETFRYEARN MBI EHEER S FRBETHAREARN
AR RBEEEER , EMTRE—E. 26 FHASL, RS 55 Ky S ERAHER TR
B #th (amino acid pool) , @& 1-2-1,

EHEREERNRBIELE =R,

WEREARMNZK, XRAERRBYTIERE,

(2)—BR > BEBRIAT 2 WRACH B A BB 2 7 R o B, o T B0 T L 425 2 38 T
e e B A R 28 5 40 T LA SRR A T 6 7 R R 0 5 S 80 5 0 T LG 3 = R MR 3R T AL, 3 B4t
A FPACHR BUAR B 5 308 Ao B0 AR 1 PR Ak R A 255, 90 00 0 A O 0 2 A R
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AL FA B :
KWK, RIFME

B1-2-1 FEHBKERR
(Gl EMREF (CRBBIHEE), B—AR,1995

Q) —MABEEBATERAFHNSELSY MEREX NIRRT RES, IXYRLR
FRBRAFYFERB T ERBA (EREERRE K RVNBE .S FREERE SR
B,

(Z) HEH

EERAMYERED RERLUNLFEFRABEARSE R, BRES R BBIR T ABR
RAMWEF. FFM (nitrogen balance, NBYRHFFHRE QA FA MK — M EEHR. ©E R BAILE
BARDOMEHBEIZEANELR TATERERER .

NB=I—E=1—(F+U+S)

BARTHERYEORBEARTE HHEANRBEREKHE, BFEXERCE) . REWUWMUX
REEEHEER(S), MREHAR.EX.—VNIRY AZAOMMBEELNE. XEARTEAYE
BUK BRSNS AEFEBERTHAEY BABRR B MR ERRE, XS R I ERBE
(Fm) ; FRECER T L4 BT 1 A A4 0S8 6095 BROEDRS B 00 9% 20 B 280 X BB 43 R M SR R (Um) 5
FREALRAENS FHENERERRFHSEE. W NERBRARAELR. VS EAEK.
BRI BYEHEOE, U REREHE . RABEESH®ARN 3. 52, 3 B HUE R 7T 8 % 8 5
THEE, B R 6 B 48 5k (obligatory nitrogen losses, ONL) .,

NRBARK FHEHE B N IE B LW (positive NB) , I 8 A /N F He 2 FR 8 1 &F
# (negative NB) , R — E %, M B FH L (equilibrium 5 zero NB), —M ik, FETH
RFEFERMAKIILE . ZEKRREPRAABAFELTFIR EFR . SABAFRRES
HERSEERUREE A ZELELTRERAA I THRRERL, — AN BEA LGN A S
0% ~5% 218,

ERGRIHLEN - CERRRE . FTUNSEREREORE. PREATLTENHEESARS
ML AaEUTIL AR .

MR- SEORTUMBEREN, MR RANEEATIREEN, L& m A Nk
B MREREERE. NALURAREENAPHE  BRNEBARASHARE, BARSHA
TRENEBREMAERAFEENETLE.

DOPAEE R - BT ANESHBRERBROMEE, RSB HEEMARBR OGS .t
HEREFRBREANER, TUREERETELRER,

OHEAMFATERABOBEWERBIOUREATIBRABHEEWEREE T
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LA [R] E 22 48 52 B4 77 1 R S v R A3

(OEBFFENE MRERPSRAEBEFLA AL BEARSTBRAERRE. 07X RE
BIFGE AR R —EBHR LB ZEABEE — MEKFRHE S B, SR T L R A
ARERAE, — R 5~8 KiXEH.

—\ EBENERIDE

EHRERNRARAERTNE, HOEMEFRERARERE.

(—) RN ANBEEAR .

AEREBM AR BE NERE EZKR VA NBE BNESENRBUESH. EAREE
HEELD . ANRERAWET, RS O ESH 0 IR. & A FRRLE N BTE &% a8
EHHATHNERZRD EAMBRIENBRASANEEER,

(Z) MEEARENLED

WAL BT A A RS R, LR A — IR R R R 8, R ¥ AR R B G &
REHRATENDERBHOMR DRPRBER BESX EKMEDOLUBTELR BIKH
SRR A Y B AL F YR ADER TR AU R e AR, HARRA R BN
B WA EFHAER XY AER AT RNARBEANOABRFNEAR WK EH . OOE
B, URSE5MBEE. RELR MAES, EFREAKESEE R EFEEMEE, XERS
FA-AEEARAX. ENMARENEZENLESY, B R F4EBIEMET &MY RA S
MEEMEM,

(Z) gl

HBK Y MER RSN ERFEREIGTE A EREABRBINABHREY
MWEEEN BoEERUTRERE. STEORTRE 16. 7k] (dkcaD SR, A K S KT E
BERAY 100~ B ELREL.

=. BE0RERSYHBEER

(—) EBRAN

AREERR S 20 MEEER (amino acid) B KB ELTE—BRAER— ESMEHEHE 2
MRS TFYRE. B3R A A AR B BURELSBRTENGE . FSER. AREARDS TR
TRERFKGON~55%) (6% ~T7%) H19%~24%) H(13%~19%) FBH (0% ~4%),
FUEARESEORNBRRERIENE . B.8.2 .4 .95 1M 0EaRSEMN.

(Z) mEMY %

AEREARBHRNEALN, BEHFER. BREABNWIERTKEI G E LR,
FETHARPHELERE 300 AF HARAKEORHELERIA 20 #,

L MR8 H MG (45 v TN B AL 4 R o 26

(DIEMEH KR ER . 0% H &M (glycine, Gly) . F Z B (alanine, Ala) . B & B (Val) .
HEM (Lew) FREM (Tle) 2 7K & B (Phe) . il ji§ £ 8% (proline, Pro) ; 3 /1 5 35 S M . 25 S 8%
BEBRETHRR O IERED KRGS, 50K N X 5 82 M (branch chain amino acid, BCAA),

OmAFHEER O A EK (Trp) . £ 8 B (serine, Ser) , % & B§ (tyrosine, Tyr) . 3 Bk
Z M (cysteine,Cys) , K& Bt Bk (asparagines, Asn) , 2 % Bt B¢ (glutamine, Gln) | TFE 8 (Thr) f1
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EHEB (Met);

QIBRHEEM 5 KL E 8 (aspartic acid, Asp) F1 4 & # (glutamic acid,Glu) ;

DOBBEER . S FEBEM (Lys) & B (arginine, Arg) f140 8 # (His) .

2. MIBEFIEES K

(1) 57 E Z MR (essential amino acid, EAA) . BRIV R RE4 B 304 B3 B A BE 5 2 #L 4K
FHE. MLANTYRBRYELER.

(2)JE 20 F EHE M (nonessential amino acid) ; RIEHET UFABARANEENYFEETER
MEER ALY HRBGERENREEFEEK.

(3) %A% 0 % B E B (conditional amino acid) : ¥ EM A EBR T AN HEERANERE
BT, YRR LIRS RS LR EARARERN . TRV EERMER AR NE. B
XM BEMBFE ARG OLTFAER.

(Z) ¥MERR

ABHLTFEERE 9 #. 2 5 2% %K 58 (phenylalanine, Phe) . & % # (methionine,
Met) . #i & B (lysine, Lys) . & & B (tryptophine, Trp) . 7% 2 # (threonine, Thr) . 2 £ (leu-
cine, Leu) S E M (valine, VaD) . § 2 & B (isoleucine, Ile) , 3 A 41 & B (histidine, His) £ 3 JL{&
NHLTEER. HARKRAL(FAO MR TAHA(WHO)E 1985 EFKIIH T RAH
AMMTERY 8~12mg/(kg + O AR HREAERERAZA LT EEE,BH THER
NEma RHERMMRE % B, BRI S bt —E 57 5% o 4L B
BAEAMLEEER.

MRAGBMNFEERNTERN T ERAAZTRIVAEBARS EHEEMNBEL B,
RENAAFABAZFHEER, X EANTFE RO REFHEJLE) TSN RIKED Y
ZMEERNTER. SHLBEEMNTERNE 1-2-1,

E1-2-1 AESAFGESOREMBEREHE(mg)

"AE® 2L hiLe ) (10J~Lf$> B A
RREER 70 31 30 10
RE™ 161 73 45 14
BER 103 64 60 12
ECEROER 58 27 27 13
ER (M 125 69 27 14
HEm 87 37 35 7
BEEK 17 12.5 4 3.5
HEAM 93 38 33 10
HER 28 - - §~12

GIARNE (RABHRE), B—IK,1995)

ERERNE, ERAVTRAERNEELS BELFEEARNBL R AN ELEEERT
RAILBOLHEABREAANFLBEEMMWME. B4 REEHBMHAER TR @



