‘IR INESFFRERHM PAPD

) BRFHRAERSEHE “+-07 MM

=0 44 4 2 K &




&J"f 3 5

ol

: . : TR IHEARSEREREH
?‘»69\-45'

  1;§ﬂ#&ﬁﬁwﬂm%&w"+zz"mmaﬁ
TEPAEE s (GE)
Biochemistry Labwork Guide

Ik FXR FH

L7 B AR AL % F A% T4 % B) 7 H (PAPD)



mAE E N

EHRNEFAZKEG: B 1 WAIRENRB T EYFELR
EAFE I, ABEYS Bk, MOUERAR. BT
TR, BIKEAR . BOBARMGTAEYESORER; 56 2 Rk
AL, FEREYENSMLE, GFEAR. B, %
AR, BRR. FEAIEN R EAIE, it 30 M ERmE, B
SRV E RN SC IO RE, ATHRAEMESR; 58 3 WA 7 NMRE
WLk, SMERTEYERTERN U ENEAR, BRETH
TSGR . B 1 oA YFLREMELE, 75
JEPIANERS PR 2 T YD SE R AN SEAMA B .

ABERT BRI, =AES2B O FISOTIR, TTEALGE
PR RARMBER YRR T AR AE | BT RSN E B
SR YL FESSRIREA , &SRB AR SR
ME%

EHEM Y% B (CIP)#iE

EYMFLR: XiT: W JMAFR, FXRREH. —Ib: B
fR4t, 2013.9

“+H” UHEEFERESABEM ST 2013-2-011) FlEHRAE
HEREHE “+ 017 AR

ISBN 978-7-03-038617-5

I. ©@%- 1. Off @ZF- II. OEWLE-LR-EFFEK-

v [E A B 508 CIP HiE 7 (2013)38 217361 5

TS, ME4  Torw/ R A
FARP A ¥ 2/ HEE: 4

4 4 2 KB BHR
HESUR BRI 16 2
HRE4RHS: 100717
http://www.sciencep.com
R XRP 4 1% 4 il
BlEd Rt RfT SHIERELH
*
20134E9 A% — KR FF4<: BS5 (720 x 1000)

2013 4F 9 A% —ER]  EPK: 251/4

FH: 510 000

Effr: 59.00 5T
(WA B R A, AL BT



(EPFELER ) RER

£ AT (FEERLKRF)
%R (FrgRF)
Bl R EREBHF)
E &4 GRItplk R=E)
#F (FEEALRE)
& wmEIEUEREBHT)
7 B (PRI RS
7k & B (RO )
% (EEMLRE)
3 R AR (B AL R)
B & FEEflkRE)
# R % (BRI K)
B R e (FERIMERE)



—

5[} =

21 A MR ER R R R Wi, AYFREFPRNERNIUEZ—, &£
YL BT T A SN A RPN R REE S ERERXIER. BT, &
YL FHERE . A SEAREEAMPEEN A NG ZNA, ERK, B
HETHBR/AARY . ITHE - PREHERE, RiEmPES NI
MRS RE, BN RARSEH T AV RIE S LR R F
K3, Y ETRBEARE T REERMRIL . AYERRE R
RIBIE, SEJMANIE, MEYTAR, EYTE., EYRZ IR A2E R
TERBNEFRORTFE, FHTERAZENSITRERN IR R,

4ET, RERFHAFELTNSARESERERN, 800, HRETIEFMAE
BRI S S ERRBE Y, I HBEKRE T Z. EREXNINTREZES R
A, BORBE R SNE B AR B P EETRE, R E N AR A R A
TREHEESEHEOYS. B, KOEHASCEBAEFELT 2BEA—F
SO IR A9 A AL 22 SC IR B XA DL T A :

FHAHZAES: B 1M AEYFELREAFR S, ENfE
P ELR WA RAS, GFEYS TABAML. SOEEEAR ., BIrEoR, &
KEARMBEOEAREF, ETATEYFCBEIEYRENESIT, By 21
HLEEYERTH LFER, M ERRERLREM b, 8T o0 TAEY¥Er
Az, GEEENAN—EZBNSTEYELE (LK 37). 4% 2 &
SRR, GFEEORNERSER. H&50 FREMFELKNE;
BREORFIE STE DIE ; AR CHIE; BIRMTE. LM RNE; Mg
FisgisE , 363t 30 LK. LRI HLHREAR, 1EF#iE, ET2ETE
Ak, A5 3 WoN 7T IMEEHER, X—FOMLRRATEMELRTFE
SR, HZERMERAFTHR, FEINGFZEXTEMRALRERNLRE
BRGETT . ThSLAEFRE T LA BT SERR A R SR BT RE T

AF ARG R BRI AW ERRR T L AR | BEFEEFIS
E E AR AL RIRES, EAHXERETNARARFERMSE, A
HEEARF X, AT BARR T B

A R 2] T IL R E A 5 TR0 H (PAPD)KIRE B A+ )%
ShHATREKPNEEYEENEYE TR BN EA FEBFERN TR
HOTHFRTER . PR ARZAIFFER A R HIE M T KN, W2HHITHR. B,



Jil[)

e i * 'ﬁTI

AR T SZH 20, 21. 24, 26, 28, 29. 30 WG ; POR KFFERFRMBTE 1
LM AEFELK 8, 17, 18, 33 WRE, HXEBHE ., RMECREH
AT T 2B SRNGER; AR RFERHEME TER 1. 10, 12,
35 FIfft % ; B KRFBRBAES TR 2, 5. 11, 14, 25; FEthlkBERE
IERRE TLK 13, 32; mmELXEHRERS TEK 3. 7. 9. 19, 27, 31;
TR RAE T L 4. 6. 22, 23, 34; BRIV KFEKHERE T
SEI 36; RARMILR¥FEBRE 78K 37; matl KFHERERS TR 15,
16,

B BTG RS H B A BT T HR . R R KEBE A
WALW IS BARTHT T FRBNR, ZHCERENERHEELT TR
HhE, BRI BA LS T [ 2008 K 2012 KMBIFRASINT
WAL W IR SR RA . (EE%, b —I R,

BT mEKFAER, BRsREFAYZAFERTER, Yol KITAEREIE,
DIEFRREMEIE

% H
201344 A 8 H



H =

Bl &
F13y YU FELREERBEEE AR e 1
Part 1 Basic Principles and Methodologies of Biochemical Experiments ------3
I YRS T B S AL — R TR S T HE crevereeersreserereessinsessasssessesssseees 5
I General Procedures and Methods for Isolation and Purification of
Bloniaciomnolonilen s oo St b b galusss 13
U | APETEPETE s cirmsimammermsmamasssimsmsutisssptimvirsylasvmmitp ssaivrse st 25
11 Spectrophotometry ......................................................................................... 28
III - BRI sessrmsspusprusanssnnrsnnonpuonpssnnnsssvosniprivisnconninihonssinsayins bidos susfod unsansessapaqurpennsss 33
III  Chromatoraphy s sciseesssssscusssrsscnsssnssssssssssassssssssiosiosasassnssosssssssssssassissansess 38
IV'  EELTK croinmpspppesssonsersibiinesonnannpsmysssmmiibunevmmmninaspsbons qhossirsns Grossonip nassarnusopaasg b s 44
IV Electrophoresisis: s sssisissssusssssisssnsrmssrssesasassravariensshagsiseasssssassesssassassassssansoss 49
NV B conwmsnassiomsonvossnesnnstsmonsssnsinsssaesnnsaniionss s ainsioamossissssansd s0kis (Hpcup) dosmassios gl ifins oo 55
V' Contrifigation s s ssepinapassrsssassopsansisrommpmtihsse iy aivesspinaessisess 58
VI O TFAEYEFEFEAEM—RESER R RL(PCR) +eesvreressseseresssussianuesenians 61
VI Brief Introduction to Basic Technique of Molecular Biology—Polymerase
Chain Reaction {PCR) i ssssmsmsesmimsssnemssssipsiiabmmrpessassressessyasssesmarsssssss 66
2 M4  FEHUTEIEDR . vcrsmsmrmrmnmsee il s e s ks bibestbodipand 75
Part 2 Basic EXPEriments «essssssasiiscssessssbsrens fbishobistassaisinnishittisbiadivnsions 75
1 BRI LIRS I «rervorrsssessossrssssonisensestasseessssssssasssssesssssanns 77
Experiment 1 Color Reactions of Proteins and Amino Acids: -« esesessereesenc 82
S D BB FRBYTTIE ST -ovvveveeeereemsesseeseesssesssesssessass st sssssssssssssssssnnses 87
Experiment 2 Precipitation and Denaturation of Proteins «+--««=+-+sssessereriiinnnn 92
I3 MBI ERENEEFREEAE - eeiieieseeesesssessnees 97
Experiment 3  Quantification of Crude Proteins—Kjeldahl’s Nitrogen
D A OTTRITAIOR wresssssscorsshuondemnbinshitoh berlabtmsonssssssssussassnsprasininsss 101
A4 TR EE DS oereidbistivsimsmnmmmrsassssssosnsoinsosioisoss 106

Experiment 4 Quantification of Proteins —Biuret Method «+-++«+++-+eeeereneininiinanas 108



-ve B X%

SCEy 5 Folin-Eisk B m ERE AT cvicsinssinrsismmonmarseresivisasssaspsonsssssss 110
Experiment 5 Quantification of Proteins — Folin-Lowry Method «+++---sesesee.. 113
STHY 6 BN SRR E SR AR o evevreersseersssesesseenssses s sess s s 115
Experiment 6 Quantification of Proteins by Ultraviolet Absorption -+ 117
Ty 7 NG SENET TG TR «ororeeoeerseesnimmsmoseaimesmssissisesssssnsaenes 119
Experiment 7 Quantification of Proteins by Dye-binding Method: -+ 122
Lo 8 JIMEEERRER ., CERMEER) S EME e 124
Experiment 8 Determination of the Contents of Some Important Amino Acids

(L8, THD G Pl —neooeor et L cinsersuinbiasssihessbesessmmismanontissss 129
LI 9 MEEEBIBEBRLAETEIEEL LK - ovoerereerererriernsnisnissscsesseressssesensens 135
Experiment 9 Cellulose Acetate Membrane Electrophoresis of Serum Proteins
.................................................................................................. 138
S 10 - WEEE BT owsrsrermesmmmmmmeammmssmsssmsssspsosepsismsmiyssstoesdossmsnss 141
Experiment 10" - Preparation of CASeif] -« ssssmsssssssesssassssusarsossossssssssrioss 143
K 11 SDS-RPMBLIEBERL B K (PAGE) I B 2 R 4 F & -vovvvvvvvoee 145
Experiment 11 Molecular Weight Determination of Proteins by SDS-PAGE -+ 151
SEI 12 R TE e et Je 45 v, IR AR T 2B 2 FL RS, 5 cosssmronssnenpetinatonssiddsn 158
Experiment 12 pl Determination of Proteins by Polyacrylamide Gel
ISOCIECHTOTOCUSINE ++-+++-veesssemsssnsessssssssssssnssassssasasasssansssssasnssssens 161
LT 13 BEAYIREE vooomsmssenssismmsomessomussnrosrmssssssusnssnmasmsssnsassssmasonsssisbsssinanis 165
Experiment 13 Properties 0f ENZymes -« «-esseeserssessenssrsssssssssssssssssssssssssenees 170
ST 14 L EACEER R HE B K )BT oo, 176
Experiment 14 Determination of Michaelis Constant (K,) of Polyphenol
O diRE s ssrommmsimmssnmmsps sssesmmns bbb e ey 179
SEUD 15 ARBRBERYIE FTWMUSE wroveerovsrssssisonsssssossssssensonsraesasssssssssossosssuesesarsinnsnencs 182
Experiment 15 Activity Assay of NUCIEaSeS «++--+wrsserseerseessesssissssnmsnnssrnasnnnn. 1'34
SR 16 BIEEBETE TR - -eressmmerssdymoininssbsssominaihpbinsssss sypsssssss 187
Experiment 16 Determination of Activity of Glutamate-Pyruvate Transaminase
................................................................................................ 189
KW 17 YIRS EE Y B LRE.. S ST AR
PEIUGE 121105 isvcsronsmmnsmimneensguusanonns susymspapsassassans smssasspesbpssasehgens iunssaipossse 193
Experiment 17  Activity Assay of Common Antioxidant Enzymes (SOD, POD
BT CATY IO PIADE - oeercommrmmssimespmsasssrmmessimsisiassissinssnsbmesss 198
%3@ 18  FLERAR SEG(LDH)IEMEIUSE «ooovvrerererermsinniniiitnisstsnssensessisne, 205

Experiment 18  Activity Assay of Lactate Dehydrogenase (LDH) -+++-sesesesene 208



LU 19 A ER C HERNE—2,6- 8 BHEENE: oo 2111
Experiment 19 Quantification of Vitamin C by 2, 6-Dichlorophenolindo
Phictiol BAGTROH -2 5055 onsii bovtensoniomsiidbinprnrsssvinpsnsstossssossusssns 214
SEEY 20 FEEPALEBREY T EEFILEEE --ooeererreerescssinstnstsiinntisscsisssisacsasiscissonses 218
Experiment 20 Extraction and Identification of Nucleic Acids From
Canliflomrop s cisamamiiomms s i T 291
SEEY 21 FERAZBERLER R 00 B SR AP JESE overeresnnir st 225
Experiment 21 Extraction of Yeast RNA and Identification of Its Components
................................................................................................. 297
LIS 22 SEBREIIEBBE SR - oovovvssnssssiininiii ittt 230
Experiment 22 Quantification of Nucleic Acids by Method of Phosphate
Determination s seeteeeseesastatnnintonisrartsionintenisiinsiimsionssiiesiinnaes 233
SR 23 ENEME RNARR - veniinnimedialinadfintiditesssdinaniissss 236
Experiment 23  Quantification of RNA by Ribose Determination Method------ 238
AU 24 IERREEIUAE DNA BB eeseesisssssmsninsnsniusssssssissssossnessessssssansssases 241
Experiment 24 Quantification of DNA by Diphenylamine Method :-««:-«+«e+ 243
SEUG 25 BRAMRULEEMI B REBR SR - oeeeeere e 245
Experiment 25 Quantification of Nucleic Acids by Ultraviolet Absorption .
MEELROM -+ -soenseiseciiniussnssuinonssensivusontssuasdbnsrsssssossossussmnssenssnsoibbostest 247
ST 26 FEBR L R L KA EEATIERL TR «vvvevverevveressesersseensssesssesisnssinns 249
Experiment 26 Separation of Ribonucleotides by Cellulose Acetate Membrane
ElCtrOPROTESIS ++resevesesssesssssssssensssssissssmssssssssissssasssssssssssssssssrses 251
ST 27 REEEHLEBEA S BIE——DNS BE oeveererenensenseneeeeieieees 253
Experiment 27 Determination of Reducing Sugar and Total Sugar by DNS
Method «+ceeeeeeeriresermnciniaiiinaniioneriasisansiisnnsractossessnesnsrnscessancsees 256

SEUG 28 IMUBERE B B —— A R (LB 2 B LUAR(GOD-PAP) - 259

Experiment 28 Quantification of Blood Glucose by Glucose Oxidase-4-

Aminoantipyring (GOD-PAP) - :-ssssssscssesnsesssssonsessasssssssrons 961
SEH 29 FAFEHH HIERBUFIIU G - -vvveeveremeeesensemsecsemsesesissesessessessnsssessssssesssasesans 263
Experiment 29 Extraction and Quantitative Determination of Crude Fat ------- 265
SCHS 30 THABBYAKERMERR oooveesssorersnissasnssiaisasassransssannssssessnansvnnsssasensannsranssnans 267
Experiment 30 Chemical Properties of Oil or Fat «+-:-eoeeeeereeesinniinniinniiinnnns 273

S 3ERSY EEAMETTIE oo 781

Part 3 Comprehensive Experiments ........................................................ 281



vie B X
S 31 BRI E RS I ACEMTIGE - ooveevereeeesenmssnsasssesnnans 283
Experiment 31 Acid Hydrolysis of Proteins and Isolation and Identification
of Amino Acids by Paper Chromatography :-«-+--«+s+sssseeveeaenee 285
LK 32 BTREENAEIREEIERR oo 288
Experiment 32 Separating Mixed Amino Acids by Ion-exchange
CRIOMAtOGrAphy -« sssseessresssssssssnssunssirsssasssasensssessemissssssssssssns 291
S 33 MR AR 5588 B TR RAT R AR oo 294
Experiment 33  Salting-out Separation of Serum Globulins and Desalting by
Molecular Sieving Gel Chromatography --------«s-ssseeseesseeuesnene 297
EA R VI Oh Py Yl i s S — S
Experiment 34 Quantification and Identification of Saccharides by Anthrone
Colorimetry and Paper Chromatography -« ---s-sseeseeeseeee. 304
ST 35 PR FE IR Sy B R IR B BRI - vevvveeeveeeeeesseensseenennns 307
Experiment 35 Separating LDH Isoenzymes by PAGE -+ -eeeeveseesesecnenenn 312
g;gﬁ 36 MRIRAYHRIR AHICIIHIT veevereeeremirisinininn e 318
Experiment 36 Preparation and Analyses of Chloroplasts:«:--+:««+ssssseeeseeeeeace 325
SIS 37 ﬁ%ﬁ:}i%ﬁ—gﬁuggﬁ ............................................................... 334
Experiment 37 Series Experiments of Plant Molecular Biology «+«+«+++sssesee: 352
PR ST v covovve cnvvsmsasonsbanivetbbenivommurssasysevassenspansonssmsnepamsomanessainssaresvessseran 374
BHSR oo cereernmcennnininniiiiniinniestsi s s ssstssneessaassesbesssnaresaasasssbenas saeenaonns 375
B 1 R I PR A e rereesmssssssssssssssasssinsssiaensns 377

FsR 2 H BRI EBIECE] - eooveeeerersentmsnniiistinisintineninist s saeas 385



£ 1585 £PiE
S ERFESFE

WMAEYIERAES T . WA RK R E RSN SRR X R B
&, —MEBRNEMRFELI— M EARE, A SHS NS R mOTE
ARET M. A YW FERMME S AEL ) AR BA A YE R, 7
T R H A A 1 B A 22 Th RE

SrER Sy BSRR Fr RELIALE B A AR A 4. E—RIVMSZEIB RS, B
HEEHRSFER, WEMRE. B, 2T, REURSRESHRNIE,
#RAT LLFRAEAT ROy B Z A S HAYI R B . A A ER A B A s,
BUAMEERER: . BT, MR, SRS T Y 4 TS s 3
T

AER o SR AE Y i T B A — R F T s RE AR T A
YL ERREAR GO . B, HEKME.0K); &E, T8 TEWFERN
EARAR: REMEERXNI(PCR), RHEESFAYFPHE ZHM. Lht, B
AV EBARKEMFIHE







Part 1 Basic Principles and
Methodologies of Biochemical
Experiments

Cell biologists research the intricate relationship between structure and function at
the molecular, subcellular, and cellular levels. However, a complex biological system
such as a biochemical pathway can only be understood after each one of its
components has been analyzed separately. Only if a biomolecule or cellular component
is pure and biologically still active can be characterized and its biological functions
elucidated.

Fractionation procedures purify proteins and other cell constituents. In a series of
independent steps, the various properties of the protein of interest—solubility, charge,
size, polarity, and specific binding affinity—are utilized to fractionate it, or separate it
progressively from other substances. Four key separation and purification methods are
spectrophotometry, chromatography, electrophoresis, and centrifugation. Each one
relies on certain physicochemical properties of biomolecules.

In this section, first, the general procedures and methods for the isolation and
purification of biomacromolecules are overviewed; and then four kinds of commonly
used biochemical techniques (spectrophotometry, chromatography, electrophoresis and
centrifugation) are introduced; and after that, the basic technique of molecular biology,
polymerase chain reaction (PCR), is also discussed, since it has been extensively used
in molecular biology. Actually, it is the extension and /or combinations of biochemical
techniques.
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