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1. ZOMFREEENLHRELHBDD L5 EARNRH 5 ETHOWTIIWTERA,

2%ﬁ%#%ﬁﬂ%%bélvﬁﬂm%otBEﬂkﬁﬂﬁmhﬂ&&uﬁﬁﬁ
ZREEEEATEHZ L,

3. MTHAERBUATERTD LRBLERYET,

4. FREREY 2B LHSBREIL. ThENICHBA, FLEER. SRBEESERAT
BT L,

1. Do NOT open this question book until instructed by the supervisor.

2. Right after you are instructed to start the examinatioh, fill in your subject, program, and
identification number on the answer sheet.

3. If examinations are not taken in the designated subject, you will be disqualified.

4. When you use two or more answer sheets, write your subject, program, and identification

number on each sheet.
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M1, WORME (1)-Q3) »ZM [ A |-[ C | K+ 3@k mois

R, BIUOERE @) oz | 1 ], 2 |y stBoerzh
FNEFER IV, BERNIZFEELZHARTAZ L, (AB,C: & 74, 1,

2: %2 5)
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2) H,0 Py
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3. RMOXEZFES, UTO (1)-@) IZ&xLEN,

Benzylidene acetal is one of the important protective groups in organic
synthesis. This cyclic acetal prefers to form a six-membered ring rather than five-
membered one; therefore it can protect 1,3-diol regioselectively in the presence of
1,2-diol. Because most of carbohydrates have polyols, benzylidene group is very
useful for protection of specific diols in oligosaccharide synthesis. Formation of
benzylidene acetal is generally achieved using qpbenzaldehyde dimethyl acetal and
a catalytic amount of p-TsOH in DMF gunder reduced pressure. The reaction with

methyl a-D-glucopyranoside gives ga single product exclusively.

(1) NPV F o7 —AREHARICBA AVDNTWAERE
MARREN, (5.8

(2) THREODSIGEM T 1,3-propanediol % Kb S V7 ICE = 3 KIS
DRIGEEEEZRRENTR L2V, (84)

(3) THRE@D "under reduced pressure" TR 21T 5 B &R~/ &0,

(5 42)

(4) THREB D asingle product’DIFEERZEE | Z DILEWDHDBLER
TOEBITOWTHBERECEESOREEDE AN LIRS X
W, (7 8R)

4. HIEITEFRMLEY (CHs) AIKH L THIKMREEToEZA, {BE
Y B BERM LT, LB B © 'HNMR BLTMS A7 NUEELT O&%
Tholz, FRASND(LEY B OEERX L T0OHEB, # L TLEW A IZxt
LTEDX D BREIGER LI on Tl &, (25 &)

'H NMR (400 MHz, CDCls): § 7.07-7.41 (m, SI), 3.86 (triplet, J = 6.8 Hz,
2H), 2.87 (triplet, J = 6.8 Hz, 2H), 2.01 (broad singlet, 1H). MS (ED): 122 [M*].
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WROEMD I BLhb 4MEZBIRL, B2 X,

1. 7 /BoEEICETAM (1) ~ (3) &R L

(l)7i/@®ﬁﬁ%%?ﬁ?%6qﬁaka@EwwowTﬁ%ﬁﬁﬂloﬁ).

(2) X1Z2BBILTINEFIVEE, TAX=V0 pl 2RO E, (1 0K)
#£1 TI/BOpKalE

pKi [ pks pKr

| s3I k| 210 | 947 4.07
TAE=Y 1.82 | 8.99 12.48

*pKi: COOH EDFEBEFELR, pKa: NH, ZLOAEBEEERK, pKr: RISHDOMEBEEL

(3) 73/ BOSIABHEIIL-E, D-EREETE, 77=2030k7 vy —
BERIL LY L-75=0OELZET, (55

fI2. 5B3b%kELLROF VTR T N0 DBBIZOWTHRBEE X,
(7, Ty OIERTERN b VAN “HERAL CKGET S B-TIT—
&, IB3LKOT T AERSE BRI ED L S RERMBE LB,
BB L, (254

3. REEOEILFRHANEORENEVEROEE ICE L2 A3BEIZ> VW THAYE
Y., F0. =S54 UE (C18:18% LAt VER (C18:12%) D#EEF DM
DEBWVZOWTHAT L, (255

4. ERIIHERET> TV BREDEZBIZBNT, A havdil—A L TER
RAHpHBBBIND, HEARITE L ROTERERD pHBBRENEHF A =X
bl FDEFERRAICESSBERIZOWTHAY L, (258K) '
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5. XEFAHRAT, UToOR (1) — (3) 28z k.

EENSHBLEY V7B, BT E=7.. (132.14g/mol) #ERALT
B L VER LAY, 2ok, BFRECHET ET= v ABK (5.76 M)
PRAEBLT, BT VBV LARKBE 70%MafL 25 X 512 F v BiEK
CIRA Lic, BLOBEIC X VIERSEFZ N8 blET A0, ik
DEVRIELEE ST,

(1) B T0%ETIDORELT > & = 7 AVAHE 20 mL Hizi3{T g OREET v E= T
ABEENTVEPEZ L, HEBRLERT DL, (10K)

(2) BEBICIIEILBY — X3 ERLEAVAR7ux S 7 40— b B bbb,
FNA@ra<w NI 7 4 —THRELZBHRTIHE, U788 EEEBLE
LT 50, FAVERZuw bS5 T7 4 —OFEBLE LHiCERE L, (1 0R)

(3) EUR L7z & /87 EREREN O, BELEZV, BABSBLEVD FERD S
B, T EO XY EFENERY L, (5.8)

6. BERADHEROKHMAERALNCT BT, Lineweaver-Burk plotZ{ERL L |
| R1OERERRL, T0FT7nb, BRAOKEKKRRKGEE, KMELZFHEL. B
=R ORIGEEC OWTHBAR L, (25R)

1.0 —
g + Inhibitor
N
g
E
0.5
a ;
A - Inhibitor
/ " M 1 1 | 1 1 L £ |
~0.5 0 0.5 1.0

1./18] (1. M)

1 B3 A @ Lineweaver-Burk plot




T R R RS TR (20 2 164 A A
AZSRIRRIRE [HFIRE )

5T et

1. LTFOEmMNE S 2FERL, ORI DWW TENREN 100 FERETHBL
EVy, (8 AX5)

(1) ~Frrzu<wsFr (2) AEH ) LR (3) RecBCD i
(4) VERRARA v (5) mFTYysrvuvA N (6) vAr - ZNH—EF
(7) BBEEF (8) = FRZv7—¥ (9) PFLRIVFRITR

2. ATOEXIZ2ONWT, ELITHRECE, o TWhiEFnBEBZ2HHALE I, (£4
)

(1) EBRE BT 2 ERIKEEE & 3y H 5 5BET D SDS-PAGE IEi1X, FhEhX 7 v
FFR-TI/VBEBIFEOREFRICLY, FREENICEETEEEZFAEAL VWS,

(2) VARY—MZXBEERRIGITI. ATP DAIKSHEIC & B3 =R F—BNRETH 5,

(3) BWF 7 &F L GFP DRIEF /N0 ERRBIRB T T RI RV F—5ERT S
B, GFP iZM T BEMIF V232 D CRIBAICRIE T2 L D BELARTNIER B2,

(4) ERAEHD RNA Y 2 5—F 1 O C REREAZ T 5 (L2EMIE. 7RI - 2
FaAlk - VBt D 3 BETHD,

(5) DNA OFEEEF|ET, AL G~DEBRPEZ o7, THE T AT VE
BTho,

RI3. UTR4EPL 2BZBIRUMBE LRSS, HEIZESLTHSEZRAVTHERN, (20
X 2)

A1) RBFEOBEERIZIBNWT, 7RI NI F—FEAL, BHDI o— 8K T
HFEDOWT, EATvTOERLED, ELLFHHALRE N,

(2) &R30T I /BROF 7B a— N3 uf XFTATOEETF XIZ2WT, 24
ZBEO RV rT7rka—Ft3Ea Ry (TGG) HNEIET FY (TGA) Wb BERER
HEHEELN, BELETHEORRAR LT Lz, JORBRNEST X OERERICHET
DI EERARATHIEDITE, EQOXIRERETZIERVS, BLIBHALREN,

(3) BRIFZ V7B Y 2ERMECRERT 2 X 5 RRHEREREEH L2, FiEE 2
DEZ. ENTNOFEOMNEHELIBHALR SV,

(4) A2 7Y 7 ERORENBSEREORNMNCE SN TV S50 I — TSRS
N5, B ERMEEERENEDLTE 2 S50, EMATE X OV L<
BB L&,
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T OERWIZEZ RSV,

f1. RSEEED D WIIEMEROFRICET 2 U T OB OV TRHALZ S,
(% 5.8
(1) 57 = (Theanine)
Q) AV aH— (7727 b4 Y TIH) (Neosugar, Fructo-oligosaccharides)
(3) Y7 (Gluten)
(4) KGTIEME (Water Activity)
(5) 1#{t¥ (Hardened oil)

M2 UTO4ENL JELBRL TEZLRIY, (25 1)

(1) F UL LRBRELZEIBROMETR Y, FRETEORINRSND X

SICBHA LR EW, Ric, AUBMEZBZHEAETHL, Y huXL bl
B O(FUEHE) 2B TRIT., YUy ehbElsESrETRE L RS,
INLBIETEOBEWERL, ZOEWRMCERTA2NE LI,

(2) BEEBLROEND, ENEETIAF v I BNERINTNDS, SNAFvRT
TARAF v I BIVAMAHESTRAF v 705 bLAEGHEEO LD EZTNEFNRL LD
TOEPTTCEOREER LRI, Fihr, EHEED AL T RATIFIRAF v 7
DX ~DBREEICHOWTHEBA L2 &S,

(3) 774 M AT 42— 3t (Phytoremediation) &I1ZED L 5 72b DA
LAREWN, RIZ, 774 M AF 4 o—2a VIZEENB T 7 A N NFRT
A — A —3i 3 (Phytotransfomation) 8LV 774 FRFTF 4 U ¥— 3
(Phytovolatilization) {ZDUWNT, W72 B3 L OMNEFNEFHHEBP LRI, 5T,
774 M AT 42— a UBEBIL LI DN F VAT 4 =—3 3 VT
THFZEARB LRSI 20 TERERBE LR &N, '

(4) EEE, HEHOFERLSDESRBOBGF R —NVERICEALT, 5%
FolcU— AR EElEN TS, MPDOFERSOEESHRRICELRLEZD
NHBEFOBEEALNCTOH, RIBEEZRALTY 2B b A
TEEEY, FOBRELEERAZERDHD, LrL, Varerr iy
NIBORBREDRDRPST0 ., EBNTHF A7 ERRBMEIZRB 2 N
Hb, ZTOLICRHAENDVRVEE EAREBEHICRBEE,. FhEFIZONWT
FORREETNERBET D HEEFTNTN 1 OFT2E LR E N,
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1.

2.

fid 3.

4.

HMEOMIELZ R TAITF RV DB, Tl @BEsiElcs s
Do, TDT VT FIRTF FEENPBHRALZIW, AW THED
RN, B, NTFRT) AU EERE LTEEWE R 2 2%, ThFho
TER#BRIcOWTEBA LR S, 25K)

WROXELETH, LTFTOO~@NTE LR EWN,

IR E L 2BECOLIT NS, WEHEDS S HFLTZRLF—FHH
T5RE%E 7 | (catabolism, dissimilation) & BV, FRHZ TR E—%
AOWTNERMBEPD XY RELWEEEBREZ] A | (anabolism,

assimilation) ¢ =5,

D 7, ACADEERFBAOZEZREIN, (5 KX2)

(2) BMEDITIT, T OFRRER TR RYECBTFE#ZITERD bOREET
5, WMEHMOZOL S RERAEZF A LULRERLE (bioremediation) (22
WO, B2 Z2T TR LR &V, RO L OTHELRY, (15 &)

WE, UBRELZEETATD, 50mM D2 —RX 58 RSB A iR
L7ew, ZHIZE LT, BITOO~@ICE LR EWN,

(1) ZOHEH 500 mL ZFABT 2 DIMBERINa—AOEERDREN, B
HERLRELRIV, BEFEIIH=1,C=12,0-16 LT3, (55
Q) HEORER., WML N a—2D W%NILERICER SN, BEBOBE
HIK S00mL ICEENDIHBOER (g) 2ROV EV, SHEBEELRLRE
VW, (58)
(3) EBRE., Z OEIRICHWES (Bacillus subtilis) »5{5% (contamination) L
TWEEWRAE Lk, ERICHERBE T TWENE 5, YR 2 FiEico
WTIR_R7Z2 &V, (5 &)
4) LBEIIREIC, EOBRAEE LRI L VR T 2, hTBoR
DEDL S RERI LB b0, BEBHLREY, (10 8)

BUFIOR9ESN G 5 2 BIR L, £OREETh 2 100 FRETHAL
REV, (5 HXS5)

(@) Clostridium (b) Lactobacillus (c) Pseudomonas (d) Nitrosomonas

(e) Methylomonas (f) Geobacter (g) Desulfovibrio (k) Methanococcus
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1.

(1) &%« BERIOEARELE - 7 /BASHZOWTHBE LS Y, (10 &)

(2) g, FRIBITAT I JBREOBEIZOWTHEFELAEZIY, (10 5)

fH2.

(1) EEEEZHOWTHALRXY, (6 A)

(2) EBRETOICHED 1.25M (/L) @ NaCl /KRS E L roir,
A& 400mL FERICIX. 1775 A D NaCl ZAKICE T v i,
FFEIENa=22.99, C1=35.45 &35, (7.5)

(3) ROREHBIZ DWW TEARBEWEIZERZ2 X, FEFOERIZHONTS
FEBALRREW,

a) ATTUVE )AL VB, )xTFAPUER, )Y J—AE (10 K)

B13. RIZEEYTHIEH I VAERLAZN,

(1) RZ2T3LERFHREEMEZFEEZT, 25

(2) MKEREEFELTS, 2H)

(3) AMEEFTEY FEFIALY) VBBOTE TERERET-ATSEELEESLT
FETS, QR

(4) iRFT7FERBH D, (2 K)

Rid. HLBEICRBITZIBEOMEL - BRI OWTHBA LR SV, (20 &)

5. EENIZET 5 LERSHOLARCONT, FAELE IXTAERNO
BENLLHBALRZEY, (15 K)

FI6. 30 ADORERRFE 2 RICHRICERE LR OEREE MA2EE Lz, &, %,

FUVDOIHEBOHFELIZELT, #RFh FELLARZW LR, FE LW 2 K),
ETHHELY BR) DIBETHEEZRDE, FORERE2AEL. 3EHED
BREBCABEREH LZLZA, TEDLS TR,
SHBTATIZFACHME (R¥0 250 7AE7 Ak, AURE (%) %23
BELEIZOF AR QA% 2EBLE 2R%2EELUE, 3 82 2HBU oW
AED 1, EhENRETh o7, TORBERTANEL RS, FBELEL
BELRLREN, (15 &)

BEt R 3 4 5 6 7 8 9
A& (A) 2 2 8 10| 3 4 1




