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£ 1-1 g+ kgl
Table 1-1 The spectrum character of C60"!

Vibrational Frequency

Abs(obs) Em(obs) calc,cm-!
528 527.1 472
577 570.3 618
1183 1169.1 1119
1429 1406.9 1434

X-Ray Data

r(c-c)=1.388 A six-six ring fusion
r(c-c)=1.432 A five-six ring fusion

NMR Data
Chemical shift(benzene soln) 142.68ppm
Electronic/Spectroscopic Data
Electron affinity 2.6-2.8 eV
Ionization energy 7.61(0.02 eV)
UV/vis bands 213,257,329,404(w),440- 670(brd)nm
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Table 1-2 The solubility of C60 in different solvent

Solvent (Sn?;u})ﬁ}; | solvent (Sn?:gu})gllg
Nonaromatic Hydrocarbons | Haloalkenes
pentane 0.005 | 1,2-dibromoethylene 1.84
n-hexane 0.043 . tetrachloroethylene 1.20
octane 0025 ! Haloalkynes
1sooctane 0.026 | propargyl bromide 0.22
n-decane 0.071 Aromatic Hydrocarbons
dodecane 0.091 3 benzene 1.70
trtradecane 0.126 | toluene 2.80
cyclopentane 0.002 ; 1,2-dimethylbenzene 8.70
cyclohexane 0.036 tetralin 16.00
decalins(mix) 46 | fluorobenzene 0.59
cis-decalin 220 chlorobenzene 7.00
trans-declin 130 bromobenzene 3.30
cyclohexene 121 11 ,2-dichlorobenzene 27.00
methylcyclohexane 0.17 | 1,2,4-trichlorobenzene 8.50
Hualoalkanes I styrene 3.75
dichloromethane 0.26 benzaldehyde 0.42
chloroform 0.16 I thiophenol 6.91
carbon tetrachloride 0.32 I Naphthalene-derivatives
1,1,1-trichloropropane 0.15 i 1-methylnaphthalene 33.00
1,1,2,2-tetrachloroethane  5.30 | dimethylnaphthalene 36.00
Polar solvents | 1-phenylnaphthalene 50.00
methianof 4.000 ! i-chiforonapfithalene 51.00
ethanol 0.001 ! Inorganic solvent
acetone 0.001 | water 1.3x 10"
acetonitrile 0.000 I silicon(IV) chloride 0.09
dioxane 0.041 : silicon(IV) bromide 0.74
Miscellaneous |
carbon disulfide 790
tetrahydrofuran 0.00
pyridine 089 !
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Fig. 1-2 General reactions to occur with C60""
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"MEMEFRGOEIH I LT HFLHR - BREZRLEY IR
ERLm B ARG e F o BME A i F 8 B (International Union of
Biochemistry):X 7 f¥% £ A ¢ (Enzyme Commission)’ § & 3t 4377
%% cha e d i3 o LUB#r 2 # (9EC(Enzyme Commission) 4 4f &
LiplPag gie g = ¢
()ps % 4 5

g R T E AT R AR AT BE R R RA N A
(class)» * - R T L Zw F|-t=Ble(group ) Flmsh 25 F Lk
( sub-group)

(D% & ¢

% CAld - 30A A Bdnaitne £ AT F By ORE LA 1
B2NA R EA R ST R AT A L ase A B - BREE T
L3 v BHF ATe ik 3255 ( EC number ) o 4r

Triglyceride —™°2— diglyceride + acid —*°- monoglyceride -+
acid —2 glycerol + acid

BLib pt F R 2 fE F & AL % & Glycerol-ester hydrolase (Lipase,
Esterase) (EC 3.1.1.3) o ¥ Triglyceride 4v-k 4 fZ= glycerol {r¥g %5
2 p o
“37% 51 % 3 #p ek A fREE 2 (hydrolase ) °
“l1“F o iT* 3t ester &% 1 2 (group) °
“1“% 51 €% 3 carboxyl ester 2. 4v K A fZ:0% - & % (sub-group) °
“3VEh TS BEF A TD v = BEFATEL ) ERNEZ
R P 5L o

i BECHaens - BT 1A L~ A2 > ~rud s LBRAES
(Oxidoreductase) ~ #& #% % % (Transferase) ~ “v -k 4 f#f% % (Hydrolase) ~
HLA% % ( Lyase ) ~ & #1 i % ( Isomerases )fr & = fif % ( Ligase ;
Synthetase ) » 4r# 1-3 #7575 o
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Table 1-3 The main six classification of enzyme!"”

=il [ fE1LThgE
1 £ L8 KB % (Oxidoreductases) & {08 E K JE
2 L RE (Transferases) EREREEE R E
3 7K % B% % (Hydrolases) 7K B [ &
4 HEEER (Lyases) EWE U — (L BRmEE—

EREENH T —#gsimE—
BREE -YHIRE

REER (Isomerases) EWHRMERORE
6 E#EEER (Ligases) HE(E S T A SRR
£ B B4 B8 % (pyrophosphate
bonds) 7k fi#

1-3-3 b e
FERA-ARLRVE &Y FERZ R rDiEET AR E A D
BLFE & 2 3R E#HPpH BEES X o0 Ak Bra157 g0
R P I EN R AN ST ST TR
A7 ATy o
(- ) #3 B Cgpecificity )
AHRE BT ACNEERS TAF - BREB P ERAS
i % (active site) o F| 5 fiEZ aus i 28 £ IR 172 gl
% “(three-point attachment )rsy # > g A 785 B 5 BHE A
Bede® 1-8 7 al A2 a2 AV Ak &2 ko @ AHER
¢ al~a2 b2 dIA APl o @ $0 4 AT Rl F 075 g
5% & 77 33 ”(multi-point attachment)2. = 7487 o BA-RK T E £ F 2
Wt ot pE A9 46 on 1 2 R 4 " (stereo specificity )2
B o »]4c : amino acylase B2 ¥ it 4 % acyl-L-amino acid it 47 7 ¢ %t
acyl-D-amino acid i& {7 v /K & fi# o

14



EH
- Substrate

[

FEnzyme

Specitc  EH{LaERLL
binding sites

FFERAS & OF

Bl 1-8 fx4 2 A F R ez gy fj @iy

Fig.1-8 the three-point attachment diagram of enzyme and substrate !'*
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Fig.1-9 The temperature effect on the velocity of the enzyme catalytic

reaction !4
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(2) doif pH &

fEAd W H RIS 5 AR Z % A (carboxyl group) 2 & A
(amino group) > & ¥ F-v B & F PggF it FlpH B % o i & pH
B2 RPEEEE LS DR R e g BT S R
i o Rt fApH BT » RIEREZ F BE (G # 3)7 F 340 R 1-10 97
T hesa RS2 b e A IR A~ B pH oy - Al hdosg pH e

I
# 5
w3

&

pH—

Bl 1-10 pHiE $F 2 % @1 F g & 2 sl
Fig.1-10 The pH effect on the velocity of the enzyme catalytic

reaction' 24
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Fig. 1-11 The immobilization of enzymes by adsorption ''°!
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Fig.1-12 The immobilization of enzymes by ion bonding!'®!
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(3) + %452 (covalent binding)
HOF A EER DT A ASEM T AP a0 A TTR R Mg
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— OH
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/
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Fig.1-13 the covalent binding mechanism of activated nature polymer and

enzyme!'®
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Fig.1-14 Entrapped enzyme in the polyacrylamide polymer
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(5) = B2 ( cross-linking)
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B 1-15pE % 5~ - ppems sl
Fig.1-15 Cross linked enzyme with Glutaraldehyde
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() AEipx ok
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1-3-5 #5354 f3f% 2 (lipase )

vy 0 A f2 % % PP glycerol ester hydrolases E.C. 3.1.1.3 )2 & &
Lok fZ % g 2k endg fig i & J&( transesterfication of ester group ) > v “,f K
PEE LY X ZRANE = B W g (triacylglycerol ; triglycerides ) b o 7
ORLIL KRR R & R SRR M 2 RIA s Bl 8 B 5 AL iR sy
(carboxylic acid esters and carboxylic acid amides ) > 4] 1-16 #777 © i
F KRR L F it e AR B T oA v ¥ AR
G Fagfmg sa it F Ji o gk s+ 25 "g2A WA
B ans 3£ 5 20-25kDam &+ a4 3 £ 5 60-65 kDa o

BERITHE F IRk AG RAF E)PZ R BB
AR R PR AING KRR Y 2 - Y oo H
% a/f8-hydrolase fold**!» v i & & v f-#745 (B -sheet) ¥ w12
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o AF %P > 1 & F % Candida rugosa lipasei® it % (active site)
+ erSer 209, His 449 % Glu 341 » T igLit 48 = 4% ( the catalytic triads) &
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Fig.1-16 The different reactions catalyzed by lipase'*”
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Bl 1-17 Candida rugosa lipase = A& 7% ¥ & 4 B

Fig. 1-17 The three-dimensional space structure of Candida rugosa
[26]
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Bl 1-18 Candida rugosa lipase ;& 1% % & 4 B
Fig.1-18 The active site structure of Candida rugosa lipase!*”’
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Table 1-5 Industrial application of lipase!*”

Industry Action Product or application

Detergents Hydrolysis of fats Removal of oil stains from fabrics

Dairy foods Hydrolysis of milk fat, cheese ripening, Development of flavoring agents in
modification of butter fat milk, cheese, and butter

Bakery foods Flavor improvement Shelf-life prolongation

Beverages [mproved aroma Beverages

Food dressings Quality improvement Mayonnaise, dressings, and whippings

Health foods Transesterification Health foods

Meat and fish Flavor development Meat and fish products; fat removal

Fats and oils Transesterification; hydrolysis Cocoa butter, margarine, fatty acids,

glycerol, mono-, and diglycerides

Chemicals Enantioselectivity, synthesis Chiral building blocks, chemicals

Pharmaceuticals Transesterification, hydrolysis Specialty lipids, digestive aids

Cosmetics Synthesis Emulsifiers, moisturizers

Leather Hydrolysis Leather products

Paper Hydrolysis Paper with improved quality

Cleaning Hydrolysis Removal of fats
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Fig. 1-18 The structure of triglyceride!*”
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Table 1-6 The classification of lipid™*”!
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Glycerol

+ RCOOH + R'COOH +R"COOH
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Fig. 1-19 The chemical reaction of triglyceride catalyzed by lipase
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Table 1-7 The sources and characterization of triglycerides™*”
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Table 1-8 The triglyceride concentration of the adult blood™
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Fig. 1-22 The quartz oscillation in the electrical field *”
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Fig. 1-23 The cut types of quartz crystal °*

Top Bottom

Electrode Electrode

B 1-24 &3 7355 W
Fig. 1-24 The typical QCM **!
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Fig.1-25 The dependence of cutting angle on the frequency temperature
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Fig.1-26 Quartz crystal oscillate circuit™*¥
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Fig.1-30 The effect of viscosity solution on frequency shift
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Fig. 1-31 The schematic diagram of interfacial factors that effect on the

behavior of the oscillating crystal sensor in liquid phase "
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Fig.1-34 Schematic illustration of the sensing process of amplifying

system based on Au nanoparticle-covered QCM surface "
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Fig. 1-35Frequency response with time for the adsorption of 50
« g/mL SH-DNA from PBS buffer solution onto gold., ®, with no
colloidal Au; m, modified with 50 ng colloidal AuP?
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