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® Acetic acid ® Fumaric acid
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49, I3 BtSD| EH S A ANY HUA HE E20 E2 58. 24BtE22 32 Briggs—Haldane &1 (SAIEAAIEfANS
EH=? 2 LIEE = QU It M gtsSAlZHol Oetd s&2
@ WErAl (stirred vessel) @ &&A! (packed bed) e HE KE 2827
T Er DYIBOFAl (gir [i -
@ J|ZE (bubble CO|Umn) @ S| R Al (all’ ||ft) E (Eij + I:P_l'%%:l
50. 40 pH B0 BE 8% & RS 17 = ES(SmHl » B+ P @25
O 228482 pH 2F A280] LAGHCE. @ BASH HHSE
@ g8a9 4842 zH DH_OHA-I Z0NE LIEILHD 012 9O @ v2ex
L B Z0|Se ZE2 UEUCH —e=s
A A 2 X
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Lt®H 240] SiC. @ a4 BrE=2a9 281
@ A9 20A 2HIZE=E Astad HAS MY pHeE 7 N ~ ~
23 oItk 59. HEAMRY0| HSARYRL R2ld FHO| Okl 2427
@ XIS B0 2HolAH X = UL
51. 249 dUtXol EH0| &st &Yooz 22 A2? @ LNEESS Uz Zsst XS a7s £ Al
@ BrSo BEASE ZAAZICL ® APO EJ 20|50
@ ¢S5 0ls 82 0IXX &= @ X=30F 206t0
@ XANSUUXIE 2ZHAAIZICH
@ et2ol BHBHUNE wE 60. Michaelis-Menten ST A0 £TAAS DFHI| I8t OIS
of Wy = 2 QX LMY £ Ot w2 J|F 55
52. Scale-upAl RtF 2EBEE= QAXNEZN ZEEES 80LOIA [ES]EMLOLOHXEE Olotutl 2 M= tlus =e 24
10°L scale-up & 2S 1 20| BB Fe A9 S U= XS
@ ool BN So =a © = A4 Solz @ Lineweaver-Burk plot @ Eadie-hofstee plot
@ 279 Hol=S « @ Amayo 3 HA ® Hanes-Woolf plot @ Batch kinetics
53. Chemostat (2FME8H A= HIYD)2 XL = MES ggtt AT - M2 D
SIIJb UL DIMS0| FSHARS 5t0 UAS I 542 — ——=7
(dilution rate)0l 0.1h™'2 RXED JACHH 0 g5 ErSD| 61. OIS = AMEQ( ZHGE BHES?
LHel OIME2 HIEESE =T _
D 0.2n- ® 0.1n- @ Van't Hoffel &=l @ Fickel &=
® 0'05h" @ 0’033”1 ® Stokes2 Y= @ Darcy2| =
62. X&E= X2 A B2 HUHA 2 =4 Uz UgsE
54. M=20| Y= II2AE(Chemostat) HEHILHAH 22X 29
S£2 200L/h 0112, HHZED| o BIl= 2000L OIH, M= —
HHIS 0.5, M&a 4o SRHIS 200 MAAEH0IA O U OIAII 0 <BHE0lr <&
A AEIO| HIA R & (1) =? @ ST B0 <OIMI0I
@™ 0.025h7" ® 0.050n™" @ OIAI I <HEAME <50t
® 0.075h™" @ 0.100nh™" @ A0 <OIMI <Hats
55. JIMIS 272 RIolA 2ot &2 YO Us &S Al 63. OIS & & Y2 SN |AZ2 & = Je A
2ol M (sieving)EUE 0|Kdt= AH2? 27
® B2 270 @ AROLEDHT EZD| @® DNA @ RNA
® EY oD @ & 23| @ Hiol4A @ S. cerevisiae
56. CIS2l BIESO 2 0|RHE S22 HE=S &S0 0|2H A 64. SBHEO] HMY LBt Oz JIE 0| MOle &7
E 8 Yo (0/0)27 @ NaCl @ HsPO,
C.H,.O,~ 2C.H.OH+2CO ® (NH2)2S04 @ NaHPO,
gtz ™ = ' b
65. &4=cl %’éoil/\-l ANE2Ces 222l X ZS(module) & ©
@® 0.17 @ 0.32 SIRNY ZO LoD HHO| T 2 HEHET
® 0.51 @ 0.94 @ &3 At(hollow fiber)2t @ Lt&(spiral wound)2t
/=T ot I -
57. SIZAL BIZIIONA IS AIZAI JIE SEIf 5/L 012 A @ e luoulen® @ Blplate and frame)=
I =50 1g/L € M D120 s A= *oﬁl" b 0.4 _
A HH _g_ 9:42% EN %!EE Z H=Z ng___["—:_i D—;'_Q/LO\_leo 66. §E'I'/\'|2|'0“L‘|X|20 000 Cal/mol 0l HEZALIF 3 *
' = 10" min™" & M, 27 COH A 100-‘?'-”9| AXH s §49
W2 @3 SHARESS O B%QIIN? (B, JIHASE 1.99 cal/mol -
® 5 @ 6 KOIC}.)
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@ 43 @ 57 @ H< et (phenylalanine) (@ EZ &EEH(tryptophan)
® 93 @ 97 @ F&l(leucine) @ 2tol&l(lysine)

67. ME2USIIUA | (3l4)2 B Sg3d2 FE0| Ot | 77. E3H ¢z & 2= 829 & YE US o 20| LiE
H2? e A2 2 A0 adigstsEore (2, B,Ce &4 X B
© MESO Et dets @ MHSO B YT SYHUIA S E25=0ICH)

@ gtEsx: st @ HEZ=ol 88 M i P
Y =hx
68. YEIMo=Z UJ|9 JlssS 2 Us A4 2ed|e?

i Al Al
@ Basket type @ Fick A - @ Stefan “ N
@ Tubular bow! type ® Langmuir 4! @ Freundlich &
® Disk with a nozzle type 78. 284 M42S 2250 ABEE 2HO0l Ol 227
@ Disc with intermittent discharge type @ o @ Ar2?

= X ==

69. & S200 2o 28l MoE 22X 50,0000a2 &4 © 88 O
£ Y%= 332 ME06IH ==otal st 2 & orE ~
NES DS M2 2 Uugst 229 79. 283SH0UM 2 population density 2t a2t 210t =

_ _ IXIESZ 0IRHA 2HE2?
® OIMIOIY — 8t 0d @ A0 — DIHO B
@O =2 2oy 2F2 gy, 2
@ 8t — S @ s - o
@ o oA™Y ZFo 20|, A2
70. 2X20| 300000 THHEQ] =0 Q= HS 5204 D0 @ &9 2LE 289 =+, 20
c’IoH SEAN = SEHY FUN e HHE =8 F @ o9 Baug FEO CIF AP
ot ALl 22 1.0mg/mL 2 0.08 mg/mL OIAZ O HH
Hlﬁl (rejectlon coefficient)= Z0IRID}? 80. O|AFROl OHFZZRHO| X210 OfLl 227
© 0.08 @ 0.8 @ =40 S0i0F BT,
® 0.092 ® 0.92 @ 0] 0{0F BHCH.

71. 02 = BIR2D 22 SHzI0e MR 3I(0 JHE © gaHd 2 SO0 2O
e 422 @ MAHZ0 e =2 =2HHE=E IJt™OF 8tCt.
® 10-20 nm @ 1-4 um

72. I & SHE AAMS I & &6l s0I227 81. H™@ DX =&=201 CO, 75 mmHg, CO 50 mmHg,

(@] = ol
_ 3- = =
®cl ® NO @ 0.035 @ 0.067

73. D142 nuclease® HA ZH =AJF 2 LtZs 2e? ® 0.101 @ 0.797

D ASY - AMEL - EF - EXH - 85 - 55 o _
2 Gel 0T — Bl - =HHX 82. 2ZAl 2 HIEZII 20912 Elﬁfﬂl%% I Ae 3
o ~ 2, E2ADE EXTSNEI LME BHES 2 L0IOIIL?
@ 4SSN > 84 - SXH - £4 - §F — Gel Gt (B, MIZ2SA Z2A0EE PEHAZ 2HECH)
- S5 - MR - SZAX 6
(B) At=oH | Al D] v = =P Gel ™ 8.5« 107 ® 1.9+ 10°
ASH - JAMZE - 8 > B8 - §4 - Ge
B =% o B - S2AT ® 5.28 « 10° @ 1.1+ 10°
Al = OH S| A =3 == EN 5 === 5 2
R ? | 83 Glycolysis BT = =2 & ZHLAH?
@ glucosellAl glucose 6-phosphateZ & =CHH|
74. U8 & NE9 STl & ¥2 2227 @ phosphoenolpyruvateOil Al pyruvate2 == S
@ diE @ B22XEE @ glucose 6-phosphatedil A fructose 6-phosphateZ &l
=
® olEz @ =2 = =
@ fructose 6—-phosphateOll Al fructose 1,6—diphosphate®

75. 17125101 U= A 2EO| AUA Al 280 0.010] =E 2
D0z HEO e SII0Me ACl 220 0.22t0
g [ 20 st A S22 LT Hl= <& H0telDt? 84. EMZ H-E J}IIE OOl = &t2l =2t0lalel -COOH I ¥

-NH® 219 pKa 2t0] 2t2t 2342t 9.6 2 [, SXNGIE 2
® 4.0 @ 12.4 = =ct0lal 0.1M TOO#EI pH=?
® 248 ® 99.0 @ 4.83 @ 5.87
76. 1S = A4 0101 40| OfHl 24297 ® 6.24 @ 7.12

b

|
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85. 500 mL2 0.025M H.SO,2 Z3I510| s 2B 0.05M 94. C+2 = # (nucleus)2 JIS0l Ofdl 2429
KOHS &= = mLelot? ® REIL HE @ mRANAY 4
© 125 ® 250 ® NE By @ REZ2o MY
® 500 @ 1,000
95. 12 = UHHRO2 X MAID BREA2?
86. XIQl& JIAIA 2ZHOA OI25Hs HBE-HIO @ M ® MUHLI
(Lambert-Beer) 81X 2HACR 22 2127 (T I,= 0] = s
MRSl ZE, CE 55, e B2 e B2 2E, L ® gL 2o @ %Xl (maintenance)
S glo| EAIH2I0[CH)
D=l - 108 @1 =| - 96. IIHSOHA THHA 2X9 A0 M= OIS pH
o o Ol et ZetXi=dl olol ChHEt B = Sal 21e7?
®|O:|t+1o—eCL @lt:|0+1o—ecL = = = =o = ATf
@ pH = plOlA ®J| Y==5= 00|CH
87. Cl9HZ RIZRIY ZHRLE A JIEM & ME2I | @ =dol =8t [er @=adl ols55=ot 2340
ZMO0 BFE Al IEE0I0F Gt AFEIO| OFLl 2427 @ pH = plOIl Al SHBHEIS] =X 5= 00ICH
M FDOUHZE 2|0 2HEH ALE @ pH <pl Y 0, MBS SHBIZ MH SO
@ KT 2H2) 0l 2HEH AME
@ SHE 2|0 2B AME 97. 20 A X&= DNA 2H = vectorE MEUZ A6
= g OfLl 2127
@ HAAO HFHT 20| 2B ALE '
@D MZ2AES20| Ues recombinant virus particle S 0l
=35} i i
88. JIMIAZOIE NI et MoE Sa 229 == hOStoce”;ifC“O” .
@ JNHOIU B2 A0l IW YAHHO| E2 ARE 22 @ liposomeS OIS transfection
sl=nl Al=SC) (3 competent bacterial cellE 0I&%t transformation
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