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Principles of Biochemistry by White et al. ( McGraw-Hill, Book Co.,
Inc. ); Biochemistry, by Cantarow and Schepartz ( W. B. Saunders Co.);
Biochemistry, by Kieiner and Orten (C.V. Mos:y Co.); General Bioche-
mistry, by Fruton and!Simmonds ( John Wiley &- Sons, Inc.).
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SRARAGIBIE ( Cellular Environment )

HHHI 2 SThEE » TENME — TGRS (enzymes ) WD EHEH)
( biologic catalysts YWER » ¥ &M ( food ) 8RR L EE ( energy )
ERFAY (protoplasm) o FE—&B > M HS EUEY » SVEM
LI o E—1EER UT HERNERZ :

A&
gY — & + FR&EH + BEY

T —{EE FEN & MiE) % (multicellular animal ) » LEBEY
RE G AN > 8l E Yo S EbTEMBBYGRZ o 18 AM > fl 5
B8R R A% ( circulatory system ) (@ 1.1) SRS\ FURERAR BEHE o #ehy it
—H, ARG YERCBNE KRR FRINTHFE, &
WETREBET BT HLIE > RyBE W RT ERE IR 5 [AIeF MM N EF R B (
ions ) BAEZYPRN B E it IR HIN — EREE A o

R 58 4 O HME oI R fE > FRIEZKIBHK ( aqueous solution )
M7 HBREENR T2 —2EMT (hydrogen ion ) o REEST
( protein molecules Yysf3- MR 2 =4#8x& ( ionic and tertiary
structure )» EIRENERMT RE > MEQEANBIARER
protoplasm YRy BE KA o '

B 1 28 el T RS RS HEET T (donic forms )
ME EOHEA T EHBE FESERE ( carboxyl ) REE(
amino groups ) o E R &M T RE T » BEHSFWEER (net
charge ) BRE EREMTFRET  BREATHEA—BER(

|
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positive charge ); EEERTBE T » ERHEMTABFIEEH
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BFRo
COOH
NHE €00~ JC00~
3 m; NN,
coom . coO- co0"
ﬁ E E i
NH; NHZ NH,
COOH CO0~ [ee o 2p
m; NH; NH,

& (1) g (H') & (H )
W12 SRTMEHBEOTERTROLE-
AR ( tissue ) BEMNMARZEAHEBRNER  REBTHEE
ME » ERTLEIEY ( B8 1.3 2 )0 @& §F ( bacteria) w4
BRFHERTFRETNE (RE13D) o

@ﬁﬁ( Acids and Bases )

Bronsted 2 5% ( Bronsted Theory )
R bronsted BRiG - IS HLES HY ( B+ protons ) HIWE > B8
BR HY (BT RENYE ; fitn > [EREHRX HB &= HY
+ B s HBEM , 0 B~ AISES - IEAAREFKME HY + H, 0
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02 /iR
HMELER

HY B | HYARE
13 SEFEEN (o) HBRNEDNAAR (b)) MEntEEs
ZER -

S Hy 0F > LrRg8ET ( hydronium ion) MEFIoG > KBSk T
SEBET AR o TERRMI S R BB HER W » BABREEK
BB+ EE FRBEBTFHLE o

— ESPRER G B AT ¢

74 ke
( Acids ) (Conjugate Bases )

HCI &= (|-+ H+
Hy CO, === HCO;+ H+
HCO; == CO5+H+
HyPO, <= H,PO;+ H*
H,P0O; == HPO3 + H+
NHY == NH,+ H+
RNH{ &== RNH, + H*
HOH &= OH-+ H+
Hy O &= H,0+ H+

[EEBE » —YE ( BIAHCO; ) RIEERE T RE (#) » 8
IRATHEMCFEE F (B ) o
BEREMETZE ( Methods of Expressing Concentrations of
Acids )
AT BEA A [RIRVGR B ( strength ) > FCARBET L GmuE TR 2 » &)
|F52 C grams per liter ) FRZ o
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01M HCI B4 01gHt /liter
H,0 B4 00000001gH+/ liter(10-7)
01MNaOHEH.
0.000,000,0000001 gH+/liter (10™ )
CHREREEVHER > BEEMBEBRERNME,, Bt £—
MEpREA L R - FENHE DR pHIFS S FBED
BH# ., pH=—log (H*J-LIKME » Al

log 10" =-7
~log 1077 =7
pH=7

MEPr pH B afeR HEmEE » HERERERKHE
ERIBHER » 2R REFEHRENS 52 (HBMEOE 85 (#
it ) o g1 RS BURMAT SrKIN K » B pH BEREGA it > B pH
70 o

FIeE : A CHY ) =5%x107° » AFEH pH o

pH=—log ( H*)

—log (5%x10°%)
—-(Clog 5+ log10~°)
-(07 -8)

=73

I

AKe5MBE ( lonization of Water )
KEY pH > 7 » AT THIRRGREL :

H,0 =Ht+ + OH"

CH*J(OH-] - o
BT K (H0) B8
#
(H+*J(OH ) = Kw= 10"
A

FH+) = (OH"]
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8l
(H+)* = 10~
i}
(H+]) =107
4
pH=7
—E BN pH ES
0IN NaOH 130 R (T 48—-175
0.INNH,OH 111 0.1N CH,CO0H 29
B 75-80 HBE 10
pai 55-7.0  0.INHCI 10
M # 7.35—7.45

REEYIRAE ( Strength of Acids )
EPM( Strong acids ) Z2TEE» Flan :

HCl =2 H+ + CI-

55 (Weak acids ) > fnEEEE ( acetic acid ) EHHEHE > HFSTE
# 5 € ( equilibrium reactions ) ; #l4n :

HB<+—=H+ + B~
EH+J(B'J_K
(HBy ¢

BEE Y T & % 8 ( ionization constant ) K, =107% o
— 5 pH MLBER pK, » HEBRTHETENEN .

pK, =~ log K,
FLEEEE T S

pK, = —log 10°®
=5
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MEE & K. pK,
PEE H,PO, 10 2
w3 CH,CO0H 10 5
T NH , + 10~ 9

MEE  BERE 10°'* 13 -
TEREHIE 4 =B E 19 8 (phosphoric acid) MEHIS,» & —
BRPGE G S —HE K, o

H,P0, == H,P0,"=—= HPO] ——= PO
+ -+ +

pk, =2 H* pK, =7 H+ pK, =12 H*
RORE : SETE0.15 MEEEE iy pH o
K,=2x10 |
HAc == H+ + Ac¢~
0.15— x x x
(x)(x) s
(015—-x3 2*10

R = 8 0152 fEE /s » BT A5 BEh = PR fE 4605 » Al

(z)*=03%x10""=3x10"°
(=) =173x10"® moles H* Aliter
pH=—~log(H*J=-(Clog L.73-+ log 107®*)=—-(024-30)=276

BREN—EWHFETRISA (Buffers. Weak Acids in Presence of
Salts )

HEER - TH MY ER :

HB &—=2H*+ B~
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(H+30B-) _
(HBY  °

KR (HH) :

LhbJ
(B~

(H*] =K,

TE— e ( salt ) IR G+ » KE3 8 » HB Rordsst
¥ro R » BRAERE » (HB) » AEHEMWEXBEME - H722E
g M BT MEBEKRKEEMVBEMFE b HB ATRMW B~ &l o

o] % R

(@)
+] =
(=K
BT AIAE
_ ) (8]
_Iog[H+j_—log(Ka[ﬁéj)- log K, Io‘g[ﬁj
&,
_ (&)
pH =pK, + log &)

H HFE A EE Henderson— Hasselbalch 5127 o
pK. SEBETEBN ANE > HEBAWEEHH A giss ( conjugate
base ) PV E M SR pH o FIA0 » ghZT E 4k i — P i RE M
#IpH :
pK, = 46
05

H=46+log— =4
PH = 46+ log—— = 46

REREGCEE, X pHZSBR 1 A, 21 RATF(
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mole Yy EEEE 8% ( sodium acetate ) BB Q.1 B TWEMZBHE » £
pH & :

1
H=46+ log—— = 56
p 4 gO.l 5

figE : KECBE G oH50W 0OM WK 7+ > &FERT S FHIE
AR FHIBERR 7

pH=46+ log Ezi

50= 4.6+ log E—%

m% =0.4
),
(T » FE5e T OB B 25 SR T o
REOIM B &F

%::’_)x 0.1 =0.07 1 52 51 BEMR

3__15 x 0.1=0.029 %5 7 A5

70071 a5 TRERE B 0029 i FHKR > WHRRE 1 Tt o
ABEBE ( Titratable Acidity )

EVE BN R > el aC B By pH o LU pH ¥4 A ke
gl R AR SRR > Bl 0] B R ELAY - SEIWREE o 1 14 KO BRE
(VI 7BE AR o

e T E BT G Aaf AR SE T B e —#Ldh R O family of
curves ) » BEHELNERE > pK, IREHIBRIIALE o [t pK, R lhEA T 1
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120 H,P0,
Iy

10.4 H,CO,

L
i i 3 squiv.

1 equiv. 2 squiv.

25 50 75

~l i
B4 SHEOWEMIRe CL0IM NaOHME 25 ml 0 1MB:

s WA BT pHEMEMFERLETHRE - BHBERENEET
s L — IR R A > BOGE A BEEERYS A o TR B pH A E A
1t > MRS MEIRRENEBEREER ( buffering action ) o F5MPERE
HAIY PR RS 1S AR AW ( buffer solution ) o
RSB — INBEERRE > BB > BEE(ET—8 > H(
A ) DL 5 —EH o FE4E Henderson-Hassebalch 5#2R rBy#fa &-4&
ARl le > BT 83 15 BB BR AT 15 i A3F #T IR RE IS AR o TR
pKa Kt 1 pH MEB{ERE, Thel HBEEHE A o Henderson-
Hasselbalch s £ » “REEIE M pK, KR 2 1958 o HCl 522 Bl
e pK, o
g i o SR pK, 5 FER®Y » —33REHY p K, EXIEF > B
n] B AR pH MR TITIR o kAR AL R ( biologic systems )
Pt pH noMb % #4848 ( chemical mechanisms )» 45 HIEHEYRA
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sREBN K, BHOR . HTHREEERENELE LKA B
TER M ER o

= ( butfer capacity ) WEESR : #F1 7 1 MREMIUIE 1
pH BT R @t THISEEE ( gram equivalent ) o IEBHNEEE
» BERRINEENE RBNBRE - HN4EwR » pH RENB Y RN
W MARBEERN - £4RA > RERBREWE T®E S 0.05
-01%aF o

2ERY

Christensen, H.N. : pH and Dissociation: A Learning
Program. W.B. Saunders Co., Philadelphia, 1963.
West, E. S.: Textbook of Biophysical Chemistry, 3rd ed.

The Macmillan Co., New York, 1963.
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NEYH ( Carbonhydrates ) BABBWWEERS » {5 FERE (
calories ) My MEE B » R MHMERSGEE & LI KL E KRB UL TIE®
BEEMEL o SEoMEE IRIAE C cell walls ) HHIEHE ( membranes ) -
#4ahE ( complex lipids ) RERHE ( protein )M EEMEE T - ##
HFC (Vitamin C)» AH +EE —RBEEHELERS -l ®iERE
& (antibiotics ) & A BEEE 75 » M SEMKSR ( streptomycin IR &2 —
FE=¥& ( trisaccharide ) o

Cartbanhydrate —ZAZ MK » HERVBEHBILEYRHEIIKIL
# ( hydrate of carbon )>» C(H,0) » EBEEEMB AL -BE
HEBMER CRORBR L SEAFREMAN HIE» L3 A5
FITE REVE (B R HIE glucosamine TR EH A5 MBI — &
o WEAH (4B £ ¥ 8 ( polyhydroxyaldehydes ) 288 ( ketones B H ##
SEYW  HREREABEWHIHAE -

BT BR LR T8 B » RES SRR FIES R ; BAFFr
Bme AR EYHE -

A. EOBES ( Monosaccharides )
1. AlesE ( Trioses )
a. BsPBE ( Aldotriose ) : Hyfil% ( glyceraldehyde )
b. M EE ( Ketotriose ) : —¥8PS 8% ( dihydroxyacetone )
2. T HEEA ( Tetroses )
3. X¥%H ( Pentoses )
BSIkmess ( Algopentoses ) @ A% 8 ( ribose ) 5l ZAF%HE (
( deaxyribose )
4. OB ( Hexoses)

il



