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LITOMEQ 175 Q4D5%, Q1&Q2OMST, BLUQ3 L Q4DWTMZRIRL, BFE
FREOMEEFCOE DT 5 L THRE L&V,

Q.1 EUTF DRI (reaction formula)iZ 33\ T E ALk (major products) & 72 5 HHELE# A /> 5 J (organic
compounds A to J)DHEE X (structures) # E2X 23, B, A, B, C, J IZOoOWTIEHMEIMFE
(stereochemistry) 3225 X D ITR L7z &0,

H,0, TsCl
BH4 NaOH pyridine NaOH
3 O/ A B Cc D (C7Hy)
O 1
O NaOH mCPBA
H —_— F (C11H1503)
OEt
Me—l| Pd/C
E:jj\\,»\ NaNH, NaNH, Ho
G H i
= Br
O
J
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Q.2 LUTFOMWCEZREW,
2-1) WD (A)~(n) PHENE, FHEWS F(aromatic molecules)s 5 TR U (select all), FLETHERRS
W, 72, (a), (b), () DILE¥4 (chemical name)% H ASFE % 7= 12957 (Japanese or English) TE 2 72

AR

(h) & 4 )
ﬁ‘j @ Ili
¢ - O
@ | 0 | @ Q

2-2) 1B (benzene) ¥ HFEFHFH (starting material) & U CEATF2{EAEH X 8 L TY (compounds X and Y)
%A Rt B (synthesize)HE O G ER AR BE (synthetic route) 78 L 72 S0,

o) 0
iiijH
HoN
| Y
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Q.3 ELT OBi(reactions) 3-1 7> 5 3-4 O Rt (reaction mechanisms) % 2 & 72 X\,
3-1) OH OH

1. NaH, THF
=
2.

0
CH3S(=0)CHj
@/\/\OH (COCl), @/\)'LH
then EtgN
3-4) 1. NaOEt
0O O O
Ph” > Br
OEt Ph
2. NaOH
3. HzO*

Q.4 BUFDFRY < —(polymer) (a)~(¢) % & ifi(synthesize)d 5 & EfEH T 5 E / <= —(monomer) DIEIE

A
(structure) &, iz (reaction formula) (B#AH|(initiator)=°% DML B st Z. (other reagents), K4
{(reaction conditions)& & T) %, # (Example)iZ72 b o TEX 2 X1,

Example) % _ABN _
“700C
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PIF® 4 5ORQ. 1~Q 4L b 3FIEBHR L, MREAROMEESIZOL D72 ) A THRE LIV,

Q.1 LUTORWIEZ LRIV,

1-1) %% 7 FHE ¥ (fluorite structure) tZ 36 1 5 B A A4 1 (cation) & B& A A~ (anion) 0 BL AL # (coordination
numben)iZZALEN 8 & 4 THB, CaF FERIZOWT, BEET BA A L[ 3 M OmBRE
(distance between nearest-neighbor cation and anion)33 & U & 0 48 B (density) [g cm *1&2 £ ERW
REW, 72771, FFES Ca=40.1, F=19.0, CaF,D#&FEH(lattice constant)® 546 pm &5,

1-2) R (solid state reaction)lZ & B 7 LM B fionic solid) (l: BaTiO)D AT, —RICEIER
(high temperature) % LB » 95, FORBEIZOVWTHB LR EN,
1-3) BAFOBEAORML 3 HEEZERL, 2R LIZOVTHRIEHEA LSV, LERLECAE
VTRV,
fiEiih Fa(crystal system)
g1l A F(silicon nitride)
B M (solid solution)
7 7 F —HEfii (acceptor level)
T Z (elastic modulus)

Q.2 ETOMWNIEZRIVY,
2-1) BT ICam4 855 3 OB (properties of the main group elements)?3 i3 % 0> #8/lll(increase in the
atomic number} & & HIZ ED X HICELT By, BREMAFLTHRIALLEN,
% 2 BHITTE Li, Be, B, C,N, O, F DF — A & b=z R i —(first ionization energy)
%17 ¥EwFE F, Cl, Br, I OB\ FH51 F1(electron affinity)
2-2) VR T L (diborane) B:Hs DHEEE R L, B L H & OffE#\(bonding pattern) D FEXIZ W THIERIC
SH LR XV, ¥, VAT LT EST (ammonia)DSURIZ KXo TAEL B, 45 F3 BiHN; T
A A {b-E 04T &SR (name and structural formula) 7R L7 S0,
2-3) =k U > PCl & TR Y o PCls ORI B (gas state) COREE L 7-FERB DD L5 R LA
2, EHEH BT (lone pairelectrons) S b H BRI TN L bRT 2 &, 72, PCh & BREORIE,

BBV PCls &k & DR, WTRIZE - THERT D U - {k&#(phosphorus compound) D4 B
BEEZIRE N,
2-4) PLUFIC AR ERL % R PEER L M (acidic oxide), HEEAEMS(L¥(basic oxide), MIHEREE{L4(amphoteric
oxide)lZ D L2 v,
Na,0, Ca0, Al,Os, 5102, SnOy, P20s
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Q.3 LAFORIVMCEZ 2 S,

3-1) NaxCOs; & NaOH DiRA 7K EE# (mixed aqueous solution) 25.00 mL 2% LC, 0.1000 mol L D¥EEE
(hydrochloric acid) Tl E (titration) 1T > 7z, = @ & X #R¥E(indicator) & LT, 7=/ —N T H LA
*(phenolphthalein) & A F /L4 L 1 ¥ (methyl orange) % il L 7=,

(& MERBNLT =/ — A7 XA UBREAT 5 E CILEITT 5 RIG % L2 K S A (reaction
formula) TR L 72 I\,

by 7=/ —=NTEVvA UPREATLIETCORTERIZ1482mL, AFLE Ly URERTLETOH
{6 THIL 18.65mL Th -7z, 25.00mL D NapCOs & NaOH D&% mg B TR EW, 7=
721, H=1.01,C=12.01,0=16.00, Na=22.99,

3-2) 0.20 mol L™ NaOH /K#E# 2.0x10 mL {Z%f LC, 0.30 mol L' D EEE (acetic acid)® 2.0x10 mL A0z

e ZDEED pH ZRALREN, 7L, FiEOBARMES (acid dissociation constant)% K, =
175107 &%,

Q.4 S5 (complex)IZBET D LATF OFIWVVZE 222 &0y,

4-1) — D\t ET (octahedral)#8 & & 1Y i %Y (tetrahedral)$E (R 0> d #5E 0 o= R L 3 — HE(7 [ (energy
level diagram) % 7% dt By PR i (crystal-field theory)iZ -3\ TE X, WHEOBEWEHA L S0,

4-2) PEFICBIT 5 Y — 1 - 7 7 —%hEJahn-Teller effect)i” VT, d 38 00 = )L F—HERTR & Fv
T L&y,
4-3) LUT O\ RTGEAR O 8 Bt (geometrical isomer) Dk & & 2. 72 &\, 7272 L, M 124 B (metal),
A, B, C (X B R F(monodentate ligands) & T 5,
(a) MA4B,
(b) MA;3B;
(¢) MABC
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LLFD 4 >OBRQ. 1~Q.H L 0 3 2B L, ERBOMBEES IO DT A THE LRI,
RBUHETHIVIEFOEEEZ AW I,

TRH P EH Na=6.022x10% mol?, 7 7 T T —E$ F=9.6485x10* C mol™,
TG B h=6626x10Ts, BA V< EH k=138x10P TK!

Q.1 LATFOEWICEZREVY,
1-1) RS K (perfect gasHZ oV T, BAITFORWZEZ RS,

1-1-1) BABEMAD 25 °C 1281 5 /VER B B(molar heal capacity at constant volume) Cpm &, 770
FraEICHE L DEZEH LR S,

1-1-2) BEARGEAEDE L EEE% B (molar heat capacity at constant pressure) Cpm [ 3BV ERE Crm & 1L
RTEOBEREXVODL, EEEHLLSW,

12) BEBLUFHELEZSCLOTE ZEEY CO, Tl Lz, Fig 3.1 1K7RT COp OMRE%EKICT
FORBRWZEZ R I,

1-2-1) BROWNEM 0.52 MPa, BED 2168K THHEF, BIAD CO,DIRBETHHA L2 SV,

12-2) KR OOQDORENLO, @~LENE2EZTICRELZ B, @1»6@~LHTFORITH> TR
ERUEASERE L, O»L@Q~REEZEX BT TCRALONAIRBIZONTIHHAL, @OR
ETORBNO CO, DREEHRA LRIV,

1-2-3) REEDS 298.15 K CHIEA 7.00 MPa @ CO; Tl ShERERBV HH. ZOFBTHIIN
WD CO, FEY H L, RES0.10 MPa, 298.15 KB &7, ZORED L 5 RBAZENRET
B, BRIEEN, BB, SO CO, DEFERFEIT Cpa(g)=37.11TK mol! T Y HHEER
T B L ¥ —(standard enthalpy of transition)} b f#(fusion) AmJI° = 8.33 kI mol ™, 5 #E(sublimation)
A =2523 KT mol TH B,

Solid phase Critical

point @
74]---=---mo- mmmmmmenoos '
£ 68)--------- E'EIE@_;{;._E;F/:
S ® L
S~ // | :
£ 052f------; L
bl i 1 ]
O - - ;
& 010F---» | Gasphase | |
1 1 i
! !

194.7 216.8 298.15 304.2

Temperature / K
Fig. 3.1
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Q.2 UFOBNIES RS,

2-1) & HWFH(liquid phase) s A—B % B — 4 — 12 TE43E(in batch reactor) TTVY, R@H O K
YA DIREECERFEL/ZEZA, Table 32 ICRTHERAE OGN, 72770, HETICEER L
AR OEIT RS D L35, UTORWIE RSN,

Table 3.2
Reaction period [s] 0 100 300 500 800 1000

Concentration of reactant A [mol L] 0500 0.452 0370 0303 0225 0.184
2-1-1) Z ORI D RIGKE (reaction order)% 3R b, B (integer) TEZ 2 &,

2-1-2) RIS A B 0%EUST 5 DI KERRRZ R, Bihsn,
2-1-3) I A 13 99%EUeT 5 DIT LB R B AR, B2l

22) RPEOEBEEI UL (@A 29°C, #HA686°C) REE 0.50mm OLOBRWEERICAR, =0
Fan i 2245 E (vacuum chamber) NICRR & L CIEBENSEZEEIC L, 0%, HehCESEY
127°C IZH—ICNBT B L, REBAIL042Pa DE L T ABRK CH—ICHiE Sz, ZTOLEMT
DEVICEZ RSV, BB, BV AORFRIT133 & L E,

2:2-1) BRERSTCBEV Y ARTOEHOES L RDIEWN,
2-2-2) fEZEFEH (collision flux) Z, [m2 s IXRORTHEHIN S,
Zy = pl(2amkT)"?
7272 L, pi3#RKE(vapor pressure) [Pa), m IXREFOE Rk TH b, B 7 AOERIEER K
DRI,
2-2-3) 1.0 2 ERBOILL ORI T 2L U ARFOEERD, Brhihin,

2-2-4) 050 mg DEV Y ABRETHENLMBET 20O SLELRERRERD, Exh3wn, 2B, By
AEIRSEASTEY, BENDEY Y ARSOBE IS —H>—ELT5,
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Q.3 LUTFOMWZEZ I,

3-1) B EhELHEN R (Ll catalyst for exhaust emission control for internal combustion engine)iZ -2V T,

LIFOBWCEZREW,

3-1-1) AV VU VEOHETRAITEENDRID I 5, M Lo T LR TRV &

TEETFREW,

3-1-2) = DN AL, —HEIC ool (three-way catalyst) DSV BV T 5, =T OERR T

O H HLATENEE RIET DS 2T TET RSV,

3-1-3) et A Bk B SIRANTAT 5 I, PREPES E(fuel injection amount) & 22 & BTG U TR

ZHE

FZ2IR H(stoichiometric air-fuel ratio)TEIZHIHY 2 HERH B, TOBRHEMRCHPI LR E

VY,
3.1-4) T 4 —BLxm P OHEN AT IE S AENE A TE R, TOERAEZHEI LRI,

3-2) EMRSELTPEZ7AIFNCHELT, HIREFRORY—RMMEUS (heterogeneous catalytic
reactionlC VM= & 2 A, FUSEER & & biiEE@ctivig)ME T35 Z & i¥biro e, HBEETO
JFERZE LM LEN, BAREREOX I RFECHERT20. B8%ry I 78 ) E—a
OFFER 2 S ERT, FOREOFRAERICHA LRSI, £, TOFETEO L Sk

ERBLND D, BESHLIBEREBALEN,
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Q.4 LUTOMWIEZREWN,

4-1)

4-2)

4-3)

4-4)

4-5)

DR —DPICERZE A 7o A HERE 2 #E FATIZ 50.0 mm OFEMEEZRECCRE LE, =
DHSRIZ 0900 V OBEEZINNER S, HLEIM Uiz, 72388, UTFORVIERERETE 2 250,
£z, BEIDS U TTROBEREF 7 X T R )L¥ —(standard Gibbs energy of reaction)?D &% F\
RE,

Cl(aq) — 1/2Cl(g) + & AG® = 131.23 kJ mol-!
2H'(aq) + 2e- — Ha(g) AG° = 0 kI mol™?

HLO(I) — 1/205(g) + 2H +2¢~ AG® =237.13 kI mol-!
Na*(aq) + e — Na(s) AG® =261.91 kJ mol™

SO&(aq) + € — S(s)+20xg) AG° =744.53 kJ mol™!

B — 7 —4% 1.00x10™ mol L™ NaxSO4 K¥EH Tl iz S 4, BAEN Z OFWICEBES A TWS & & (R
fEA) O, E—Xh—PNOAeEmE BN S (potential profile between Pt electrodes) & A& F AT K
RLIREWY,

WA OEMSAREDOLIICLTHEISNZDOR, b8l LSy, LEICELT
Mafnws= L,

R A IZBWT, BRICHMLTWAEES 0900V 525 2.50V £ CLE-&%7-, BIEED 2.50
VACEELRRCEMDAREDO L2 TnE EEL2 SN, EKE & bioTE= T
L&,

£, FAUMEEDN 250V Lo TWAIRET, 2 ROBSBHOEMIIFIEhED L 5 fiic
RoTWAED, BMEL Y ZBMOGHEYEZ SV,
RHE A 123 TC, NapSOq AKBRHEIZH 2T 1.00x107" mol L HCI ZKESIK - BAB R B STV AR

BT CRERB), FIMEEZ 250V & Lk X2 2 0 BSEHOEMII TR ENLE DX 5 AfEic
RoTODA, BEL D DEMOMEAELE X RSV,
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BLF® 4 5OREQ.1~Q. H LV 3 MZER L, EAROMBEERIZOZ 272 ) A THE LRSI,

Q.1 KEMEHNOFHEENRAE(flow states in a horizontal cylindrical pipe)tZ- 2>V N TLATF DRRVICE R R W,
1-1) P& (inner radius) R DA E N % A B I TR S (laminar flow) & &, FhL TOHE
(centerline velocity) % tmax &1 5 &, HE 43 Ai(velocity profile)l LA T TR S D,
= { 1= (%)}
U= Uy { R
= DR EAAT O % K5 L 72 S W (draw a schematic diagram of the velocity distribution).

1-2) 1-1)? & ¥ (under the condition of 1-1)), F¥Jifii#H (average velocity) ubX sma DIAI%IZ72 % 23FHH L
S,

1-3) PIER R OAKFEMENE RN ELIT THAL D (turbulent flow) & &, EHLCOEEER e £ T D L,
WELSAMIUTTRIND,

N r\'
=t (1= )
ZORENH OB E R LR EN,
1-4) 13D & &, EHFHUIT thnax DIIRITRDDEHE LIRSV,

1-5) PIE& 30 mm OO I BRI (density) 9.00x107 kg m™, Hifi(viscosity) 0.050 Pa s O % 8.1 m® h
O IR R (volumetric flow rate) T > 7 A 15 500 m Bz 4 7 B~R 7 TiRD, R 7D
h=R (pump efficiency) % 60% & 35 &, BHEN LM kW LB AFHE L 72 & V) (calculate the power needed
to run the pump), 7235, HWOWMIIF 7 ABLXUBORE FiCH Y, 7 ABXUB OWH
BXRZELLHERREECH D LT B (oil surfaces in Tanks A and B are at the same height and
atmospheric pressure),
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Q.2 HE D4Rt & ¥ (separation and purification of substances)iZ DWW TLL T DRIWZE 2 72 0y,

2-1) Ef(diameter) dp [m], B E(mass)m[kg], #E (density) pp [kg m>]D BRI+ (spherical particle) %, 15
EE p [kg m~| D fEfd R % PEE &4 % (settle in the fluid), /101 EE (gravitational acceleration)% g [m s72] &
15 &, BT D E I(gravity force) Fy [N]3 X UNE S (buoyancy force) Fy, [N1% d,, pp, p, g T
LRI,

2-2) 2-1)?IR{ T(in the situation of 2-1)), ERIRLFIIFRAERD> & B & OIKHL I (drag force) R [N Z 22T 5,
R ITEALAEFEY 72 » OB % L F —(kinetic energy per unit volume) & #% ¥ HEi#&(projected area)lZ %
NE LBl (proportional) L, Al EE (proportionality constant)% Cp &35, Reynolds #7252 SL T D
Stokes fHIK T,

24

D= E
L72B. TDLERE dy, WAEDKE (viscosity) g, 36 & ORI O T # B (falling velocity) & 1>
TELRSW,

2-3) 20°C @ 7K(u=0.0010 Pa s)|Z[EFR 0.010 mm %7 2.7x10°kg m™ ORI F %2 IhE S W7 & X DR
& (terminal velocity) & Kb /2 &\,

2-4) FEEE0.10 Pas, #PE 1.0x10° kg m™ Ol - CEHAHL O ER (spherical steel particle) (5 8.0x103 kg m™)
RIS L 25, KASEEIZELTHD 10 cm O FEEE%L PR 5 (travel 10 em)DIZ 5.0 min >
D3ofc, ZDEKD Stokes £E(Stokes diameter) [mm] % K7z &\,

2-5) [ElEE#K (rotational speed) 15000 rpm 0> M {5 lis Uik i (cylindrical centrifugal settler)?D [EIEEH L &
6.0 cm DALBIZ BT 5 0% R(relative centrifugal force) R 72 Uy,
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Q.3 LT DR B AR i(constant-volume liguid reaction) %, B #EE AL R & continuous stirred-tank reactor,

3-1)

3-2)

3.3)

3-4)

CSTR)E & UV AU I 28 (plug flow reactor, PFR)Z FIWNTIT 9, Z0 L &, LUF DR VZEZ RSV,

A+ B > C, R (reaction rate) ry = k1CaCa, [FniEEE E % (reaction rate constant) k1 = 2.0x10™ m?
mol!l s CHRINAFEI 1 2EZD, it AB 2GR E (feed conceniration) Cao = Cro = 2.0
kmol m™® THERE L7288, A O iFE(conversion) xar = 0.80 % 5 5 DI M E /R ZE [l FF[E] (space time) 7
%, CSTR OBAB LU PFR OBEFEHIzx L TRDR IV,

D+E>F+GCRENDER2E2E 25, BUSHRIZ DEF % Cpo= Cro = 2.0 kmol m™3, Cro = 0.050
kmolm™ THET B &, FUSIEE niXD OFIGHE xpilxd LT FROBEVICELT S, ZOFET
T D ORIEE xpr = 0.80 B2 O HNERZEMER « 2, CSTR OESB XU PFR OB&FNE
AR L TR SV, SHERGEEMESIC L VEBEFHE LRI,

xp () 0 010 |020 |o030 o040 |050 |0.60 [070 |0.80
m@molm?s?) 200 |900 |144 [182 [204 |[210 [200 |174 [132

B F 4y Bt (particle dispersion liquid) % FUGRICAHR T 2625 2.5, RFPEIGEHIA> Th b
B ¢ R R I A2 & i B3 A WEZE P (probability P for the particle to pass through the reactor in time
H%, CSTR & PFR DFNLFIITOWT Y T 7 THEARIZR LR & (draw a graph schematically).
Ffe, TOTT 7 PICEERER c 2R LIRSV,

RUSEIC, TSR &R O - Rk 2@ e o e L O F 2 R S E 5 RIEEE X 5,

BIFOBERPCTERIIERTE, BRTOREDOLAPEX HEE, BEENARFORELSHITE
DL HITiBD, CSTR & PFR O FHENOBEHIZONT, EMAIICHRA L X,
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Q.4 T A(glass)iZ B4 HIEIR B (heat transfer)lZ DT, PUTFORBIWITEZ R &V, HF5 A0EHE
rX, #E(density) p=2.7gem>, BRI (thermal conductivity) =076 Wm ™ K, EE HE\(specific
heat at constant pressure) C,= 840 JTkg ' K™ & 45, B {mEUIE 2 72\ \(ignore radiative heat transfer),

4-1) BHT A (window glass) #38 L TR0 b B ~DELD T A (heat flow from outside to inside of a room)
BHERXD, 0B, BRIOBASERIT 1,=0.026 Wm ' K, & & S KO EEEE (heat transfer coefficient)
LA =25 Wm? K, BEERNERAOEEMEEIIA=10Wm 2K 2 L, “EETONT R 2H#IC
eFEh KB OIRITERT S,

4-1-1) (a) ES 40 mm OHF T XA 1 BCTTEZE, b) EZ80mm OF T A1 TCTELER, BLY
() EX 40 mm OFF A 2 #DOMICES 10.0 mm DL B (air layer)Z A 77 — H % (double-
pane window)®, BFE{EEVRE(overall heat transfer coefficient) & K D72 E vy,

4-1-2) ARIRDS 36 °C, BRIRFEED 26 °«C D & &M, BH T A%l L THAT BEO B H(heat flux)
#, (a), (b), @)FHNLBNICHON TR S,
4-1-3) A7 AR E _LOHKOEEEE X (boundary film thickness)d., 38 L OB 7 AFRMEm LDBRZEER
DOEBEEX 6 %EHHL, ZOXRNEBROT LRI EREZHER LRI,
4-2) H T A DERK{K(sphere) % @& L 7= /K F(in boiling water) CINET A BEE2E 2 5,
4-2-1) HHKME ¢t TOT T ZAOHFLNLOME rIiCBIT5RE T@, nNE, X440 CESBSRS,
B (radius) r~ r+Ar DERFH (spherical shell)?ZT 37 (heat balance equation)% 37 T 72 Sy,

4-2-2) FIEHREE T(0, r) =20 °C — 4RO F 7 AR E =0 iBRATIZ AN, LR T, 0)=80 °C
272 5 DI ET % BEE % R 72 X \(estimate the time needed for the temperature to reach 80 °C at
the center of the glass sphere), 7233, H7 AIEOFZEIIR=1.0ecm TH Y, ZTOREEEILH
JEAHC T, R)=100°C (¢ > OITZEL T B LT 5, Fig. 4.4b ORI Z VTR,

o 04'0s Tk N R

/R

Fig. 44. 715 AER{EF OB E A
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THRMEES Q.1-Q.3 D3 ELTItonT, MERKORBESICOEZ DTS A THRE LR,

Q.1

1-1)
1-2)
1-3)

1-4)

Q.2
2-1)

2-2)

2-3)

2-4)

LUFORAXZRHRS, BWICELEn,

BEF (enzyme) DAEIT ( 1a ) T, BUEIRL(catalyticsite): ( 1b ) ZHIr ( lc ) VERRINE
ITHEEMEEZ LIS, BEROWPIIL, &/ v —fEFE (BE{KEE#E, monomeric enzyme) DIEDNT,
BEDR ) T F(several polypeptides) 3B L7 b D, T bEHD ( 1d ) oM IN,3
RS 4 R (tertiary and quaternary structures) (B 1-2YD AL L - TEEARHEI S5 b0
N D, 7rA7 U v 7 EE#Kallosteric enzyme) b £ @ 1 -0C, {CHEY (metabolites)tZ X > T 7 14—
F-3w 78R8 (feed-back regulation) (B 1-3)&% T 52 0385, TuAT U v VERIZOVWTK
Jix ¥ (enzymatic reaction rate) (B E 52 AR TFIE 7 = 7 ¥ —(effector) & BRI, ELHAD 2
O 7 =27 #—Bb5b, ADET7 o Z— (negative effecton)| 7 7 A7V » JBERD ( 1c )
CRBRAEAITREETHI I L > TEHRERFELZE TS0, A0xT7 =74 —(LX 51
MOFE (EHOET) 12 ( le ) OFRIC L S E(inhibition) B 252 & HTE B,

kEOXED (la) ~ (le ) CHTREA2KLEYLHECEm)ZEBE LI,
3B L 4 TAEEICOWTERB L &y,

BERIIHT BT 4 — FRy ZHRBITRTRARICRZL ZERBE N, ZOHEBEHP LS
v,

FE 4 D FL B (substrate concentration) [S] (#h) 125 L CHERORIGEE v (HEh) Z27u v b
T 5L, BEERGOBREERTII 7R N TE D, ZDLE, Michaelis-Menten FDE
FERICLENIERL T AT Y v 7BEROMBEANDLNE LI, TNENDT I 70E%:
HE &,

LUFOBWICE R RS0,

& B A48 DNA(double-stranded DNA)IZ DV THIEEAR pi(base composition) Z§d7z & T A, ¥ ¥/
»(eytosine, C)D S BN 21% Th-o T, MOBEEOEEOHERE LS, HEXTREO L S K

S-(abbreviations) T/Rk L TRV, 77 = (adenine, A), F I (thymine, T), 77 = (guanine, G),
kI 2(C), 7T T (uracil, U),

# o 23 27 B (proteins) kMR (nucleic acids)7e & O A K 43 (biopolymers) D43 (fractionation) T #E
B (purification)tZ i F X415 Fik & LT, Fi& 5y Hi(ammonium sulfate fractionation) > 7 /L8 1E 7 11 <
k25 7 4 —(gel filtration chromatography)d3d %, WZZ4HE & 7 ViRl Tl o Rt o i # (principles
for separation) R B2 A L R LN S, FAENOFREZHI Lz s, RETHIL, REMH
VTR L7 & Uy,

DNA MK E SEZRETHHBAITIE, 74— X(agarose) &k & L= 7V ER kB (agarose gel
electrophoresis) MEF S 5, BRIKENC L - T DNA AoBE Xk SBHE T 28 M £ 88
WA L2 &,

KIGE(Escherichia coli)y% 18 L(hosty & L CTREME ST DY 12— 1 F(heterologous gene cloning)%
1T 984, B FHH % (gene recombination or genetic engineering) 32 B T i | BREE 37 (restriction
enzyme)° DNA U % —¥(DNAligase), 77 2 I F(plasmid)Z 3 5, £ D& E (roles)d’
nH LS, BEEEFOZ = 2755 (FIR) #HBA LRIV, LETHHLE, K%
N TEHR LSV,
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LT OBWIZEZ &N,

B v % T 1338 B B (enzymatic or fermentation method)% I U7z THERY/2 7 I 7 B2 4 PE (industrial
production of amino acid)}iZ- 2\ T, % 1 2%Ff, O/ o AOEETA L Iu,

73— A (glucose) % R FIR(FHE, substrate) & U 725G Ol $I#E R (Saccharomyces cerevisiae)lZ &
% T v 32— )L 3B (alcohol fermentation)%E 2%, SN2 —AMnbTEF )N ~OEELFAT
RLAREW (ExRALX—(LEHE LTO ADP R ATP OFERIIRE), £, KERE LT
B E#E (Japanese sake, rice wine, brewing) TIX, BERETZ T Tlik7e < B (dspergillus oryzae)BMER S
5, BEOHEEIZHALRZEIW,

TAEME T D= U (penicillin) i EYiE (infectious disease)D I #E H(therapeutic agent)& LT
FERIN TSR, b M CHEMMROETEZ I 5 Z & 13720 (growth of mammalian cells
containing human beings is not suppressed), Z @ERH%, LLT® keywords (B AFETHA) 94T
fER LA Lz &y,

Keywords: cell wall, Gram-negative bacteria, inhibitor, secondary metabolite





