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Chapter 1 Biochemistry

HF— it
Section 1 Introduction

* L4k biochemistry S/ E  foodstuff

ZAME  multicellular

EER Biochemistry is a vast subject that occurs at the intersection of a number of disciplines from chemistry
and physics to niedicine and psychology.

PR N EMY R EROBF S FRMRE X ER¥F .
3 The biochemistry of food is the foundation on which the research and development advances in food
biotechnolczy are built.

HAEYLFEREMEY AR S X RO R,

BN I3
Section 2 Carbohydrates

* ¥ carbohydrate/saccharide/sugar
Higk  monosaccharide

* F&¥E  glucose

* HPF  fructose

BB aldose
Fil% ketose
THE tetrose
¥ pentose
* O FF hexose
Bifli  heptose

ekl  Fehling’s reagent
mt{£ i/ Tollens’s reagent
* H i glyceraldehyde
TiEYCHE  optical rotation

* HHESEEE  specific rotation

* A fff  mutarotation

Wk ET X, Haworth projection
* Z [ FHE  epimer

* JEH  glycoside

— ¥ disaccharide
{KREBE/FENE  oligosaccharide
* Z ¥l polysaccharide
FZEHE  maltose

* FLBi  lactose

G4 — 85 cellobiose

[A Z# homopolysaccharide
ZZ ¥ heteropolysaccharide
= JE¥ starch

* JE¥IEE  amylase

I EETEH amylopectin

* ¥EJG  glycogen

HE4¥ glycoconjugate

EE All carbohydrates contain at least one asymmetrical (chiral) carbon and are, therefore, optically
active,
AR TFELET—IAMNHREN BRETF, Bt A S,

The use of non-nutritive or artificial sweeteners can be used to make food and drink sweet without
contributing significant amounts of energy.
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Section 3 Lipids

SHiE8  fatty acid #{H iodine number
* [HJEME  stearic acid HBAk{ saponification number
yhi#8 oleic acid * 852 B sphingosine
i aifig  simple lipid * B§B%JlE sphingomyelin
H 488 compound lipid/complex lipid BEBEAS® myelin sheath
* JEE A  lipoprotein Z B ethanolamine
A FIAY  unsaturated EHR choline
* Hil  glycerol “ 8 M serine
* =@tHM triacylglycerol #§ terpene
Pi# A amphiphilic 2K E®E  steroid
¥.4+FJZ monolayer % JHE®¥ cholesterol
* Y detergent 4hEEE EH  peripheral membrane protein
* FMEIEYEN  surfactant #4AEEE  integral membrane protein
* WELEH  bilayer structure WAHHmER  fluid-mosaic model
W45y /EF  constituent * JEFi{k liposome

BN The sphingomyelins are also membrane lipids. They are the major component of the myelin sheath
surrounding nerve fibers.

WP L RRIEE  EMNEESHETENBBHIEHN EZH 5.
EX A rapid reliable method was developed to measure vegetable oil phospholipid content by thin-layer
chromatography.

B9 —F 6E 2 G5 B MY P B & R e RERT M ik .
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Section 4 Proteins

* Ik peptide . BEHEM isoleucine

FHHEM amino acid # A EM phenylalanine

* #ii4% antibody & # proline

* EH  vaccine 72 B threonine

BBHEHB globulin/globular protein BEE M tyrosine

* {4k catalyze L BEEER  cysteine

* 4 regulate FHEM methionine

WHEHE albumin M lysine

% H chromoprotein W& M arginine

* $L 4= % antibiotics HE® histidine

“H4HEA fibrous protein © %/ tryptophan

HAEHMA simple protein KLZEM aspartic acid

A HEM  conjugated protein A &M glutamic acid

EHMEBZHE  protein deficiency KA asparagine

{Ciflid#  metabolic process AEBERE glutamine

B HEM aamino acid 84 nitrogen heterocyclic ring
HEB® glycine * BB F zwitterion

HEM alanine PitE# @  ampholyte

HEM valine f# B % ¥ dissociation constant
JEHEM  leucine FAEBHBEEMLZ the titration curve for alanine




HEERE  formol titration

* %l A isoelectric point (pI)

4 FF1k fully protonated state
FHERES  dansyl chloride

Bi =@ ninhydrin

* HiZEZ B mercaptoethanol

S H#  performic acid

* Al  neutralization

* B ¥k electrophoresis

#1% electric field

FE AT net charge

WIEH T # P  positively charged group
WM A negatively charged group
FHEIMAEE  digestive

HEHE pepsin

# {4 paper chromatography
WK rectangular

* E#HE  chromatographic column
Bk#  peptide bond

KIRAK  natural peptide

HEYITEYERK  active peptide

* B E  insulin

* ZHiS  disulfide link

C-%i C-terminus

N-%; N-terminus

* % conformation

LKW —RLEHM  primary structure of peptide
* Edman [f&f# Edman degradation
HHEBRWIF protein sequencing
ZJKEE amino peptidase

RAKEE carboxypeptidase

/45 secondary structure

= EER tertiary structure

R 45H)  quarternary structure
HEFELHFE  protein amide plane
HRAMEANER  resonance interaction
* i fi dihedral angle
HEMRKRE  amino acid residue

* - 8BHE  ahelix

* B-#r&E p-pleated sheet

* B-¥ 1 B-bend/B-turn

* THL#FEM random coil

* B IFL5H  hairpin structure

* [ZF4T antiparallel

* ¥ denaturation

* B4t renaturation

H#%¥ self-assembly

* UJLYE precipitate

* %8BT isoionic point

WAL construction of evolutionary tree

* ¥ 4k{4 extreme condition

2 4MESE  ultraviolet radiation

IR EE  immunoglobulin

TJZE X variable region/variable domain

AZEX  constant region/constant domain

Z T EDIE AL production of polyclonal anti-
bodies

W ES A4 production of monoclonal anti-
bodies

BEREAEE S5 N-H k@ #9448 hydrogen bond-
ing of amide carbonyl groups to N-H donors

BB WL AA 7Bl steric crowding of neigh-
boring groups

WHEABHEF S5®E|  repulsion and attrac-
tion of charged groups

BEFHNHBEARIC  green fluorescent protein as
a marker

BB ZRE A A B automated solid-phase pep-
tide synthesis

BERE T BE 53%  gel-filtration chromatography

B P  ion-exchange chromatography

i  affinity chromatography

EHE W AR 2% high-pressure liquid chromatog-
raphy

* Bk gel electrophoresis

* HFHEME  isoelectric focusing

4Pk two-dimensional electrophoresis

* B ultra-centrifugation

ZKFERIELNS]  peptide mass fingerprinting

HE A4 protein purification

* & dialysis

B¥ Insulin secretion from cells is principally regulated by plasma glucose levels, but the precise
mechanism by which the glucose signal is transduced remains unclear.
20 L 53 M R 5 R 3 o O R B VR A 4B R IS S 1 U ML 0 R T A

I3 Protein requirement for optimum nutritional balance will ensure you to get the right amount of protein

in your diet,

BENBRFETMEAROTRESEFNEY P REERNOELR.
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Section 5 Enzymes
HEWPfEILH  biocatalyst BE#HL R random reaction
* fil#  accelerate 7 ping-pong reaction
#—4¥  specificity * HIH9EE allosteric enzyme
* #i%t¥ —1tE  absolute specificity * th[RIFERA  concerted action
MARRHE —t  stereospecificity * &  subunit
IR EME A apoenzyme X142 metabolic pathway
* A F cofactor * P4  inhibition
* $f A coenzyme Aal il irreversible inhibition
* i3  prosthetic group o] %M reversible inhibition
48 holoenzyme =S HMEl  competitive inhibition
#¥{KE monomeric enzyme EFHHEMFH  noncompetitive inhibition
B E® oligomeric enzyme RES M4  uncompetitive inhibition
* ZFiE A4k multienzyme complex * fxifi i optimum temperature
* # IR EE  oxido-reductase #i& pH optimum pH
*x ¥ B transferase * Bi%EF activator
* /Kf#E# hydrolase % 1EVEH  inactivation
* ZUAHEF  lyase BETF 4R charge relay network
*~ FHIE§ isomerase * &M modify
* HHEEE  ligase BifR 1t phosphorylation
* IEY substrate A4k covalent catalysis
* {EHEP L active center " XM 1L general acid-base catalysis
* FES A induced fit * FEIT  approximation
* ¥ ¥¥  turnover number * SE [ AL orientation
* Bil§ /1 enzyme activity * J£AF  distortion
* &S specific activity * hEltE  cooperativity
BB  self-splicing * A A relaxed state
Hi{k®E abzyme * KA  tensed state
* Bi-IKE SY  enzyme-substrate (ES) com- * [f] TE§ isoenzyme
plex * ¥ @& kinase
=445 three-dimensional structure * [EE{LE immobilized enzyme
HKEHF#E  Michaelis-Menten equation * NTE# artificial enzyme
KIEKHEE the Michaelis constant(Km) EiEC % & 0l % enzyme-linked immunosorbent
* | KR EHFE  the maximal rate, Vmax assay (ELISA)
WKL ordered reaction

ER The active site is a three-dimensional cleft formed by groups that come from different parts of the

amino acid sequence.

T P G 2 R B R R B AN (5 07 i 25 PR T ) = HE MBS .

E=2 The existence of isozymes permits the fine-tuning of metabolism to meet the particular needs of a
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given tissue or developmental stage.
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Section 6 Nucleic Acids

WY alk/IER A autosome
#EYefa{k sex chromosome

* M1  hereditary

X RNA antisense RNA

BB  ribonucleic acid(RNA)
EMS T4 derivative of purine
BEBENTAY)  derivative of pyrimidine
* A BB deoxyribonucleic acid (DNA)
* JRE K deoxyribose

* [REARH deoxyadenosine

& %4 deoxyguanosine

MEMHE deoxycytidine

4 thymidine

* BERR —AEHE phosphodiester bridge
T4 backbone

* %# nucleoside

N-$EH& N-glycosidic linkage

* PEST base pair

* MR HE double helix

* ¥ 3% transcription

* B [HFiX gene expression

DNA %4 E DNA polymerase

* #i4 template

* B{EHT  genetic code

HEM eukaryotic

VI4RY  nascent

HETF548F intron and exon
B3N  complementary
H/KMEAEF hydrophobic interaction
WHEH® the diameter of the helix
* K% major groove

*'/]‘?’J minor groove
KHE-ZHFER  Watson-Crick model
{H#i% hypothesis

SEATHEERT  parallel base pair
MEHESE  base stacking

WAER AR M propeller twisting

F4t DNA daughter DNA molecule

4248 DNA parent DNA molecule

* [ 30454 palindrome sequence

* #88jE superhelical form

#ih¥  topology

PrRicHY  labeled

BN ZEWERMZE N heavy isotope of nitrogen

HEREFH U4 density-gradient equilibrium
sedimentation

B0l centrifuge

#{kéEs cesium chloride

S4B W absorption of ultraviolet light

WEAN  hyperchromic effect

W% W  hypochromic effect

%% DNA hybrid DNA

* 241 duplication

* jB X annealing

Wik FHEEFE  retrovirus

* Wik %R reverse transcriptase

* Z7AF  mutation

* 437% encode

* YIBg  excise

* &5 mismatch

HEH¥JF5|  self-complementary sequence

* 28 initiation

* X1 termination

HHEHMEPEY:  Western blotting

PR &l ¥4 &6 447 restriction-enzyme analysis

DNA F1 RNA Ef# 4 #7F  Southern and Northern
blotting techniques

X-§tk 45 f%¥  X-ray crystallography

MUK DNA ¥ 5 4 #7#%  Sanger dideoxy
method of DNA sequencing

MBS 4T solid-phase analysis of nucleic acid

WAL MEER N polymerase chain reaction (PCR)



