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1. B2 .0 . ERFOFHLIBFIM B A XE
EEFERR S WM RIERH
1. 1. B 8. 38 R A LB A9 ZE A 3
B EREVBARERETRE AR B 11,12 & 14 40058 T E
WPER. % 1-3 RS AMABE R ERNEE, LR A F L A TN A G
8B e EER S,

111 EREEENR

&% 4T 4TE BE S HE oL/ R 1mol /L #H# o i

(o) ®Ead BIIA & (ml/L} W
21

K2 B CH.COOH 60,05 1. 05 99,5 17. 4 57.5 R10,R35 52,523,826

. ) 1. 045 35 6. 27 158.5

FE HCOOH  46.03 1.22 g0 23. 6 42. 4 R33 82,53.523.528

o8 25. 9 38.5

hE HCI 36. 48 1.18 36 11.8 85.9 R34—37 52.826

mE HNO); 63,02 1.42 71 15,99 62.5 R35  $2,523.825,%27
1. 40 B7 14.9 67.1
1. 37 61 13. 3 5.2

ERE HPO, 98. 00 1.7 85 4.7 . 67.8 R34 526

s H:30, 58. 07 1. 84 86 18.3 54.5 R35 82,826,530

HEH HCIO, 100.5 1.87 70 11. 65 85. 8 R33  52.%23,375,%827
1.54 80 9.2 198.7

]

®AK NHOH  17.03 0. 91 25 13.3 75.1 R34,R36, 52,83,87,526
0. 88 35 18.1 35.2 R37/R38

MAAMKOH  56.11 2o Bk . R35  $2.526,537.539

HEALHNaOH 40, 0 2,12 BEiE R35  $2,826,837.%30

HERESREHERE 13-5,12-6.
##51H Chambers,] A A, Rickwood, D. Biochemistry; LABFAX. Bios Scientific Publishers, 1593,



® 12 FEWRENBBEFEED pH &

wmOm 1N 01N 0. 0LN 0. 001N
Z.i% 2.4 2.9 3.4 2.9
thER %10 1.07 2.02 3.01
AR 0.3 1.2 2.1
k1. 2.1 2.6
AR 11.8 11.3 10.8 10.3
E:E A 14.05 13. 07 12.12 11.13
WA N 2.4
BREREY 1.5 1.0
FE« NAYUBRREIN~mol /L)X EF ¥,
ARIEBSLXEEE T TFABTRAEH CGE 2 ), B R 1902,
T13 HARRWBENRENEE
HEEENEEN S
W 20C HNO; % & ® 20C HNO; ¥ B
fral g2/ 100 B mol/L g/ml 2/100g 15 mol/L.
1.000 0.333 0. 0523 1. 300 48. 42 9. 990
1.020 3. 982 0. 6445 1. 320 51. 71 10, 83
1.040 7.330 1,243 1. 340 53.13 11.72
1. 060 10. 97 1. 845 1. 360 58. 78 12. 68
1. 080 14. 31 2. 453 1. 380 62. 70 13.78
1.100 17. 58 3. 068 1. 400 65.97 14. 88
1.120 20, 79 3. 696 1.420 71. 63 16. 11
1.140 23. 04 4. 330 1- 440 75. 71 17. 53
1-160 27.00 4. 970 1. 460 82.39 19,03
1.180 30, 08 5. 618 1. 480 89. 07 20, 92
1. 200 32.94 6.273 1. 500 95. 73 23. 02
L2z 35.93 6. 956 1.504 §7. 74 23,33
1.240 39, 02 7,679 1. 508 98. 76 23. 63
1.260 42,14 8.426 1.511 99.52 23. 85
1. 280 45, 27 9.195 1.513 ~ 100..00 24, 01




gx1-2

RN Y o I ok
w 20C HySO, # B FHE z0C H,S0), #elE
g/ml 8/100g % mol/L g/ml g/100g ¥ mol /L
1. 000 0. 2609 0. 02660 1. 460 56. 4] 8. 397
1. 020 3,242 0. 3372 1. 480 58 31 8. 799
1. 040 6. 237 0. 6613 1. 500 60.17 9.202
1. 060 9. 129 0. 9865 1.520 62. 00 9. 608
1. 080 11.98 1. 317 1. 540 63. 81 10.02
1. 100 14. 73 1. 652 1. 560 65. 59 10.43
1. 120 17. 43 1. 990 1. 580 67. 35 10. 85
1. 140 20. 08 2. 334 1. 500 68. 09 11.27
1. 160 22, 67 2. 681 1.620 70. 82 11,70
i. 180 25, 21 3. 033 1. 640 72.52 12.13
1. 200 27. 72 3. 391 1.660 74. 22 12, 36
1.220 30. 18 3. 754 1. 680 75. 92 13. 00
1. 240 32. 61 4.123 1. 700 77.63 13. 46
1. 260 35. 01 4. 498 1.720 79.37 13. 52
1. 280 37. 36 1.876 1. 740 81. 16 14. 40
1. 300 39. 68 5. 254 1. 760 83, 08 1. §0
1. 320 41, 95 5. 646 1. 780 85.16 15. 46
1. 340 44.17 6. 035 1. 800 87. 69 1. 09
1. 360 46. 33 6. 424 1. 820 81,17 16. 1
1. 380 48. 45 6. 817 1.824 92, 00 17.11
1. 400 50. 50 7. 208 1. 878 83, 03 17. 34
1420 52,51 7. 603 1. 832 94, 32 17. 62
1. 440 54,49 8. 000 1.833 05, 72 17.91
RGN A
FE20C HCL ki W 20T HCI 3B

g/ml g/100g B ik mol/L g/ml 2/100g Bk mol/L
1. 0000 0. 3600 0. 09877 1. 110 22. 33 6. 796
1.010 2. 361 0. 6547 1.120 24, 25 7. 449
1. 020 4,388 1.227 1. 130 26. 20 8. 118
1. 030 6. 433 1. 817 1. 140 28.18 8. 809
1. 340 8. 400 2. 421 1.150 30. 14 8. 505
1. 350 10, 52 3, 028 1. 160 32. 14 1. 225
1, 060 12.51 3. 638 1.170 3. 18 10,97
1. 070 14. 495 4. 253 1. 180 36. 23 11. 73
1. 080 16. 47 4.878 1. 150 38, 32 12. 52
1. 090 18. 43 5. 5095 1,198 43, 00 13, 14
1. 100 20. 3§ 6. 150




BR1-3

R B
HH 20C HAc i/ WH 20C HAc iE
g/ml 2/100g B mol /L. g/ml 2/ 100 I5 W mol /L
1. 000 1. 20 0, 200 1. 050 46, 2 7.03
1. 010 8. 14 1. 37 1. 060 LERES O, 43
1. 0z0 15. 4 2. 61 1. 070 Ti~T79 13.7~14.1
1. 030 23.1 3. 98 1. 060 95, 4 16. 8
1. 040 31. 6 5. 48 1. 050 . 56,9 17.5
FAEEEERNERE
g 3 20C NHs B HE 20C NH; % &

g/ml g/100g B mol/L g/ml g/100g FR¥ mol /L

0. 598 0. 0485 0.0273 0. 934 16. 65 9,13
0,694 0. 977 0,570 0. 930 17. 85 9. 75
(., 690 1.89 1,10 0. 9268 1%, 06 10, 37
Q. 986 2. B2 1. 635 0.922 20,27 10. 97
. 982 3.78 2.18 0. 918 21,50 11.59%
0. 978 4.76 2.73 0,914 22.75 12, 21
0. 974 5.75 3. 28 0,910 24.03 12. 84
0. 970 6. 75 3. B4 0, 906 25, 33 13. 48
0. 966 7.77 4, 41 0. 902 26. 67 14,12
4. 862 B. B2 4. 98 0. 898 28.00 14. 76
0. 958 9. 87 5. 85 0. 894 28, 33 15. 40
0, 954 10. 95 6.13 . ‘ 0, 880 30. 685 16.04
0. 950 12.03 6. 71 {. B88 32, 09 16. 69
0. 946 13. 24 7.2% 0, 884 32, 84 17. 05
0. 942 14. 29 7.91 0. 882 33,585 _]?. 40
. 938 15.47 B.52 0. B0 34. 35 17. 75




* 14 WBENER
R (g/100ml K T4
o HTR ST’ [543

B #OCH L
BEsE CH;COONH, 77. 08 148(45 7395 —
HirEE NH,CI 53.49 28.7¢0)  75.R8(100) —
el 42 NH(NO; 80. 04 118.3(0)  871{100) R8—§ S24—25
WA (NH42:50, 132.13 70,6000 103 8(100) — —
i CaCl; - 2H;0 147. 02 97. 7(0) 326(60) — —
ks CaCl » 6H,0 215. 08 275(0) 536(20) —

WERE Ca(HOCL;) 142. 99 b3 i3 R8.R31.R35¢ 52,526,543
Wik LiCl 42, 39 §3. 7(0) 130¢95) Rz2 524/525
MEREEE  (CH:COO):Mg s 4H:0  214.4 120415} W50
ik MzClz - 6H,O 203. 3 16740} 367¢100) — —
mitges Mg{NO;}; « 6H,0 256. 41 125¢0) wEE% - -
WiRRsE Mg80; « 7H.0 246. 47 71207 91(40) —
ik MnCl; « 4HO 197. 8 151(8) B56(100) — -
WAHE MnSOy « TH0 223, 06 172 — — —
3] CH:COOK 98, 14 253(20) 492(62) — —
¥k KCl 74. 55 34,7€20)  56.7(100) — —
wiks KI 186. 60 127.5¢0)  208(100) — —

i L KNO; 101, 1 13. 3(0) 247(100) RE,R12

o A i KMnO, 158. 03 6., 4(20) 25(65) R&.R22  $2.524/825,527
E@m CH (ngggg;??iﬂzo 282, 22 260} 56(25) — —
WA K80, 174. 52 12¢25) 24. 1€100) — —
wikLH NaCl 58, 44 35.7(0)  39.1(100) — —
iﬂmﬁ NazS:A¥; 180. 1 54(20) 81. 7(100) R31 -
R NaNO; 84.99 92.1¢25)  180(100)  RS§,R22 —

T B NaNQ; 69.0 81.5¢15)  163(100) R8.R25,R31 S44

KB  CH(OH) - COONa  160.1 111015 125(25) - —

PMHBH  (CHLOONaYs » 6H O  270. 14 21.5(0) 86.6(75) — -
Lt NazST)iz-S{l);Hz() :li;i T; 41- 17(?)) 4925.77((13000)) _ _
ks ZnCl; 136. 29 423(25) 615(100) R34 87/58.528
Wi Rg ZnS0, + TH0 287, 54 96.5(20)  663.6(100) — 822,824/825

RS T2 HM W 2 13-5,13-6,

AR5 A Chambers T A A, Rickwood D. Biochemistry: LABFAX. Bios Scientific Publishers, 1963,



15 BRABLENNER
. wE RE O ORAE g

A ST ) (¢ (T i W e B .
sl 58.08 —%4 56.5 —18& 0.788 LAk, EBEGREE R10, R20,  S16,
{acetone R21 S25/524
B 53.06 —83.5 77.3 0 o.806 Tk, BB R21,R23 523,524
(aeetonitrile) 827
-3 7811 5.5 801 —11 0.878 W FA.SE.7 R25.R26 S20,521
(benzene) M. SRS _
ETH 74,1  —8% 118 28 0.8 HTFNK.H5E.E5F R10. RI1S. Sis
{n-butanol ) RE R20
ki) 119.4  —63 51 - L4838 WETHK.SH.E K20 52,524/
{chloroform) RENENBRE 525
N, N-Z U 731 —16 153 57 0.95 BEFKESEMH  Rzo/Rul, 526,
(N.N-dimethyl AL R R36 528,536
formamide)
“HEETH 78.1 18 190 95 110 BETAK.&,WE Rz 824/525
{dimethyl sulfoxide, G
MSO)
B 46.1 —117 78 13 0.8 BETHKREHEF R1IL 57,516
(ethanol) Eilk:: 30
I3 74.12 i4.6  —40 0.714 MBTK . BETE Ri2, R0, 516,
(ether) FE HLIEF R23 523,524
BB 88.1 —83 77 7.2 0.808 RERFTK.BEL M, Ro3 523
(ethyl acetate) MERHSES
Fime 30.0 — 96 19 1.08 MWFKEM R12, R23/ 52,528,
(formaldehyde) R24, R25., 813

R43
Hfe ik 45. 7 2.5 210 184 113 ETRERE Rz3/R24/ 523,
(formamide) R25 524,525
H it Cglyeeral) 42,1 18 290 160 1.26 i’ﬁ??ﬁﬁﬁ-*ﬁ? — -
i R g 43




®E 1S

2 E ST C) ey () T iy 4ed TR 1 -
Ly AL B3.2  —117 130 45 0,81 WHTAR.EET #HBE
{isoamyl aleohol ) F2LBE.E.HA. K
REANES
FINE B0.1 —H8D.3 824 22 079 K. M.AFRE R2,R36/KR38 523

isopropanol }

HIfE 32.04 —07.8 64 12 .81 fERTK.EE.R% R23/R24 523,524
{methanal)
i 4.1 41 182 g0 Lo7 HmTK.EN.E.E  R24/R2g, 52,823,
(phenol) . oM a R34 S44
R 129. 06 — 131 FETFK R20/R22 52,524/
{siliconizing solution) 525
GiE S £2.13 —% 1106 4.4 0.866 WHFAK.AEH®. R23 . 523
{toluene) BRI ERS
ZH# 1606, 16 137~140 2% .86 AEFKIGTER RZ3 $23
(xylenel i3
At 78,10 115~116 23  0.08 {HFA. BB, %, R26.R37 823
{pyridine) A AR R

a; EREL ELEENE 13-5,13-5,

b HEMEEERAET 1.1,1-Z8 258N 2% 29 H % dimethyldichlorosilane Y .

e FENBHAE T ERS. MEU RN EGRAY. RTHEMESSHE,

d: BESRREY 1SCHETWEN, iR 20CcHEE.

L2 FEFENESY

DT & TR RCYEAREDF S FEYHPRRAHL. HTHTER
(Y2578 [ B 40 PGS 33 A o IO DLV P I i B 40 B RORE DINA %5,



E 16 —HFRFERRSHNHESHEHERIE

58 _ FhsnT& AP BEE H &
CEL T ]
© {dextran sullate)
5 000 EB BRI . WHERE
8 000 LR

10 000

50 000
B 70(ficoll) ~70 000 B i;ﬁﬁﬁuﬁ*ﬁ.%&ﬂiﬁﬁ
B AW 100 ~ 400 000
RZ_MEW
{polyethylene glycol. PEG)
PEG 300 300
PEG 400 400
PEG 550 550
PEG 600 £00
PEG 1 000 1 000
PEG 1 450 1 450
PEG 1 500 1 500
PEG 2 000 £ 000
PEG 3 000 3 000
PEG 3 350 3 350
PEG 4 000 4000
PEG 6 000 & 000
PEG 8 000 & 000
PEG 10 060 10 000
PEG 12 0006 12 500
PEG 20 000 20 000
PEG 35 000 35 000
Polymin P 30 000~ 46 000 a8
{polyethyleneimine}
Polymin P 80 000~-750 000 5%
B ZHHRIER R
{polyvinylpyrrolidone, PVP) *
PVP 10(K15) 10 000 B BT
PVP K25 24 000 MBUFHRA R
PVP 40 40 000
PVP K60 160 000
PVP 360(K90) 360 000

MRAERER —HAGEE L ENWRE, ficoll 100 REHEE LN RENR A RHIENL LR,

* PVP K X724 Fluka 27 =8, B8 Sigma 2755,

H{OCH,CH,).0H 1|{ HiC—CH,
PEG 400 n=8~3% H(OCH;CH:). C =NCHs H;_.ci (l;
PEG 4000 n=88~84 Polymin P n=T700 \N/ \0
| .
_CH_-(_:HB_

FVP BE E
Bl 1-1 BEiasime

E3



1. 3. $5RH

18 BR U £ R R R E R pH R B M EH PR AEZ —, HRN—-RE
AFHRHIRRFBAA B R —EREY R, AR L, BERFR AP H LR RN E
RAEE pH SEEMIF BRI AR MR, SRS MR P AR EE, &
THEAKHEIS,

1.3.1. WANWERN

n&1-7,
¥ 17 —EREBHERRETH
RN AR R s . ] o
PREH HLER 0.1 ST 250 ml TRIHM [
PR (RR D cresol red(acid range) 7K & 2. 62ml 0. 1mol/L NaOH 1T # 0.2~1.3
B REREEREE  m-cresolpurplelacid range) 7K, & 2. 72ml 0, 1mol/L NaOH i ®  1.0~2.%
BEERE BAE)  thymol blue(acid range) 7 4& 2.15mb 0. Imol/L NaOH g ¥ 1z~2.38
iR methyl yellow 90y B 1N ® 2.9~40
AR bromophenal blue X, & 1. 49ml 0. Imal/L NaOH ) | ® O 3.0~4.9
ik V.40 tetrabromophenal blue K& 1. 0ml 0. 1mol/L NeGH # ¥ 3 0~48
2L e conge red KE 80K LM X 4 3.0~59
LiE- %4 methyl orange it 1. i 4 a4 #® 3i~a1
) Hi2k . K& 3ml 0. Imol/L NaOH
T B D bromocresol green{blue) A& 1. 43ml 0, Imol/L NaOH ) 4 6~~5. 2
E 21N methyl red sk 4 #& 4.2~63
HEER. 0% LK
HE L chlorophenol red K& 2 36m! 0. Imol/L NaQH ¥ R4 4.8~6.4
WA bromocrescl puple A& 1. 85mi 0. imol/L NaOH o ¥  52~68
s tlitmus X i ®  50~80
BT bromothymal blue *.% 1 6ml 0, 1mol/L NaCOH ® B so0~7.6
. E4 phenol red K. &1 82ml 0. imol/L NaOQH * 2. 6.8~8.4
LR AN neutral red 0N . #tF 5.8~8.0
M AT (L) eresol red 7K & 2. 62m! 0. imol/L NaGH " 4 7.2-83
R R (WETEED)  mecresol purpleChasic range) %, & 2.62ml 0. 1mol/L NaOH ¥ ¥ 7.6~9.2
BMEETHEREE  thymol blue K. & 2.15ml 0. tmel /L NaOH B ¥ so-0¢
: 719 phenclphthalein T0~90% 7. B X L z3~10.0
' (50%2-Z HEZED

REERK thymol phthalein W% LK xE B 9.3~10.5
HEH alizarin yellow LE " 10, 1~12.0
SEE O tropeolin O 7K ® OB 1n1-12.7




1.3. 2. BHEBTH

i A R R By S s FOR ] pH v B A A5 R R S BRI T AL AY 2R )S A 0. Imol/L
NaOH ¥ @B a7 . X Frd R il {5 AE T R i s 0 s2 9 Ry pH .
WA RRES 1.5 60mg PR, 40mg FHEL,80mg MBEEE KA 20me K
6T 100mil 95% Z B, M 0. lmol/L NaOH W BB RMpEma, 2 R e

.

B AR RIEL T 2. % 1. Smg T, 60mg 8 B8 E B K K 64mg MHEKTF 100ml
50% Z. B2, FE A 0. 1mol/L NaOH ¥l RR s Hia , i > B NG A,

P FAC 7 B R FE R E AN FE BT pH BT R AT B €5, LR 1-8.
® 1-8 FAEANIABBRNETRE pH RHEETHRE

SRNEE P
pH B 1 W oH o whe
) i a6 ? HE~BRE  HE~RE
2 e a g @ B

3 ame e 9 RE~HE RE~EH

4 s WA 10 rig=] KE

5 B B 11 R~

6 # BEE

1.3.3. iBREHTRH

BA TR — AR O h PR SR | LU R & B IR & WO ] 1 A S R o B Y S
{HEHE ARG pHL B I ANTFTE A TR RSl A 0 3~11 THEE .

£ 19 EBEBTANEETEE
Bl Y A He T
. &
g ES &L (%) PH e HEG B
“HER dimethyl yellow o.05 L 3.2 B~% - B
L H# methylene blue Q. 05
A4 methyl orange 0.02  L0MZEE 3.9 T w 5
“REEFF xylene blue 0. 28
AR methyl yellow 0.08 7HE 3.9 BreT hE K&
THE methylene blue 0, 004
H X4 methyl orange 0.1 v 4.1 o 23 "8
BT indigocarmine 0.25
RPMER bromocresal green 0.1 * 4.3 4 HhEg Rg
HE methyl orange 0. 02

a]0 =



HE 19

et g A A, B E At
¥
LR BXEH %) i pH BE HEE We
B 24T methyl red 0.5 . 4 5.1 ML — &%
R B bromocresol green 0,075
HEL methyl red 0.1 78 5.4 a~% Wk 5
YHE methylene blue 0. 05
R g bromoerescl green 0. 05 7K 6.1 - — o~ %
N chlorophenol red 0. 05
1oL H i % bromocreso] purple 0. 05 K 6.7 =} ® o~
5L 1y htomothymel blue 0. 05
4T neutral red 0,05 Pl 7.0 BB EER &
FHE methylene blue o 05
ERe bromothymal blue 0. 03 & 7.5 -4 % e
Bl phenol red 0, 03
g cresol red 0. 025 X 83 ¥ ERa &
BEERE thymol blue 0.15
33 phenolphrhalein 0. 633 ). 8.9 % Kk~#% ¥
e methyl| green 0. 067
Bk phenolphthalein 0075 S0%Z M 5.0 ® & %
BEERE thymol blue 0. 025
7.4 Phenolphthalein 0.067 50K ZM% 9.6 — E 3
-3, 7.1 naphtholphthalein . 033
g3 phenclphrhalein 0. 033 . €. 0 &’ b3 i
it R B nile blue 0,133
[EN- Y alizarin yellow 0. 033 M 10.8 i - -~
IR nile blue 0.133
(REX % &)

=11



£ £ x &

R A FRRE ST HE -2 BN SEL2MIR. 1079

S, RERER TR RBIEHE. T M0 K 1902

Brown T A. Molecular Biology LABFAX. Bins Scienrtific Publishers, 1991

Buavari 8. The Merck Index, 11th ed. Merck & Co. , 1954

Chamber | | A and Rickwood D. Biochemistry LABFAX. Bios Scientific Publishers, 1993
Fluke Catalog. Chemika-Biochemicals, Fluke Chemika, Alr Switzeland, 1195/1998
Sigma, Biochemical and Reagents for Life Science Research. 1097
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2. BB

HARETHEEFEF AP EREMG, R pH MIEWEMN T, EHHREATHRGR
S S D YR SR, 7E - AY pH W E P IOA BRI BR e 5 oH JLEAE (L, 1]
RUEFIRE G WEE RN T pH BIRETT BOPF AR v .

BREAPHBAEBETRAZ ZBEY, FENTEEEL 2 TERES, WTHR:

HAGGEEB)—H" "+ A~
HB($H#) —=H*'+ B~

HTEZME T, MALCEM, NHFEMAY O 5SS +m HH b & BA WEREY
pH JLAZER . FE.EMALEBEE, MEF WAL H S8 m A e i
M HA L BWOEE pH LR HRRE,

B Henderson-Hasselbalch AR T UEH . X FBREEM (SBEME RS W EFL
BHE 1, Mgk R A e hRR L7238 B R AT, AR B R M B A,
BB (1D BTk F R 55 88 (SO 45 pK ERTEE RITBEN pH, v B ree
TR K pK B# pHL B BER . —RRULR, B E %8s pH ME 4% pK + 2.0 pH,
()5 R EE (SR HEM VST 1, FEMEBNIL,

BA
pH=pKa+log %ﬁ%

2.1 BIFRR R B R TE E

B 2-1, B 2-2 B8R T RSB pH HE, SriEm o, —KR3E-N
HEEFNHREEL EERELE), BFFHe — LB hsge M H B R RE
Hi -y WHE,, §— S5 NEh B HESFN A% R MENA,
2158 TEREFFEMLE OB, B—%E Goods BWEE, TE XKW
BFANASY, RV G REMERARE. ST REaZmEE W R 4
Bk bR, B A I B BLITHER Y, R 22 P T R E TSR
Y. BTE B IR A — A BURYE, B L ArC T, AT e i % IR B B
00 Tris SEvivil, BB R A Z T/EIB I 40 pH ., RIS, 74 S8 ol CTRSRR B b 0D T 38
i pH SRR, MO RS 0 S Y B pH AR E, |

2. 2. IR 98 P R A T

BXEH R ELRE oH BEWN, RSEWERMZ Y, HUFHM, LHE
TER LR I8 pH EHE N, FHE L &S BEF L2 EE FERRSSRE TN

- ]3.



o
=
|2
ol

G, LML NaOH

- AR

l

- NaOH

.5

B MR- NaOH

B Z - NaOH

Z R ERiL- 1O
e
W T 4 — K - NaOH
I
Tris- M T 46— ik
- ]

a3
E—
ZZER_HR-HO

Tris- HC1

-y

R M -NaOH
———
REE-SRAN
e

) . ] R [N O I S
4 g

B 21 R FRAEE pH L H

HaY MAREERETEN.

FHSRAEM AR T - SHEE, MENE EREFZPERBRERHEA
Bk PR 2 L BR EE (aconitate) I AR A B AR N . 0 Teis M HIBMRAEM C. &
FERETHAREAEEREE Tris I HERMERESHEXWTERDED, H4E. 7K
MG EIFTH MR ESRENRF 5WH: (imidazole) — R E RS EME.
B IR &k (cacodylate) B 557 3 (thio group) BLRIFFA - S &, BHRSHMBENWRER
BFREMNESEAREFESERFBENECLERBM, Wb BRES 1.2-#

ZE(L, 2-vie-diols ) EREE &4 .
' REBFEWPEREHELMEK, ORAFEET I RS RE e P, ST
F PR DTS Hepes AN T 57 A WA S 3 (N4 B 4 M chondrocytes) . Hepes A r-

«14 -



Bistris- NaOH

Mes NaOH

meine- NaOH

glycylglycine- NaOH
i

bicine- MaOH
——

Taps- Na(OH

Ches-NaOH

Caps-NaOH

I I | I I ]

5 & 7 8 9 10 il 11.5

rH

B 2-2 S SRns oH #E

FAFET A ANEZH) . Pipes THEHEHMEEOR G RMERIER H Mes LI
M HEZEEERA B FE R T Lowry Bl E R 0 . EB LR R ,N-—3
LEFEB S EHHEEREH [ N-3 B8R W (N-hydroxysuccinimide) ], [F]#E,
Tes B[ SEEHABEFE A . Bistris T3 DNA ) —HEF PRI EE ESHMLERN
EZHPESBENPAE TR, Caps.Ches, Taps 5§ Mes E— W THB RN HF iFH
B btk . Hepes EREFERUEYFET AT RARE FEL FOHELMH R,
FRESRSETHFET, RFXLHEMLER.

* 15 =



* 21 FOHEFESR AR

TR

pKa{20() T
k4 A A B (g/100 ml - wsE E R }&ﬁ
H0.200) 1 z
wiRE HaBO; 6.8 6.4 9.14  12.74 138 tris.NaDH — —
g0 CeHeO 192.4  146.0 314 477 6.39 BEERE1 — —
(18¢C) NaOH,KOH
kP CaHyN:z - A8, 1 BE §. 85 NaOH,KOH R21/R22 825
(25°C)
Bl — S KH.PO, 136. 1 13 212 .21 12.681 K HPO, - —
(25C)
B — 8 K.HPO, 174. 2 167 212 721 12.61 KH:FO, — —
(257
PEZEH  CHHKO, 204. 2 10 2,8 5,51 — KOH
BE_AH
g
it 4 CHzCO0K 82.0 118.000C) 4.75 - 1144
3HA} CH;COOK 136.1 76, 2(0°C)
« 3H.0
THREEEE (CHa):AsONa 2140 200 £.21 — — NaOH  R23/R25, S1/52.57,
+ 3Hs0 R33 820,828,
S44
MY
Tk NazCO; 106.0 7.1(0C) 637 10,25  — 0, — —
10HA)  Nar0Qs - 10H:0  286.1 21.5(0°C) PR
P RE =8 NayCeHsOr » 2H0 2941 72,0 300 475 6.4l o4 g —
(RCy HAEhEY
R MW NaH,PO, + 2H0O 156.0 B 212 7.21 12.87  NaHPO, — —
MEAESy N:HCO; 84,0 8.6 .37 10,25 — CO., B — —
R 8
K NaHPO, 142.0 z.12  7.21 12.67  NaH:POq
2H:0  NagHPO, » gH:O 178.0 60,0
10H:0  Na,HP(, » 10H0 358. 1 4.2
U HHBE A
K NazBy); 201.2 1.1¢0C)  §.14 12.74 13.80 Wi — —
10H  NagB:07 = 10H20 3B8l.4 2.000C)
O BRE CaHisNOs 149.2 SACEE
Tris" CaHnNO; 121.1 39,6 8.3 —  HClLHAc, 88 —

K E;iEF'EEEEﬁ‘ﬁ[tris(hydroxymcthyl}aminorﬁethane]..
432 g|H Chambers ] A A, Rickwood D. Biochemistry, LABFAX. Bios Scientific Publishers, 1993,
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F22 WEBETRPEAONYE

A SrE
Mes 213.3
Bis tris 209, 2
Ada 1580, 2
Aces 182.2
Mopso 225. 27
Pipes 302.4
Bes 213.3
Mops 209, 3
Tes 229.3
Hepes 238.3
Dipso 213.2
Tapso 250, 3
Heppso 268. 3
Popso 3984
Hepps 252.3
tricine 178. 2
WHER 132.1
bicine 163. 2
Taps 243. 3
Ches 207.1
Caps 221.3

BRI PR
Oy Cmol /LD 20°C AC
0. 63 8. 15 i 011
- 6.3
1% B 6. 62 —a.011
(.22 6. 88 —0,02
0. 75 B. 77 —1 015
1.4 £. 82 -0, 008
3.2 7.17 —0, 016
3.1 7.2 - 0,011
2.6 7.5 —02
2,25 7.55 —0.014
0.24 7.42 —0.015
L.u 7.49 —0. 018
2.2 7.77 —0.010
1% S 7. 82 —0.013
1.6 8.0 —0. 011
0.8 8. 15 0. 028
1.01(25C) 8. 25 —0.028
1.1 8. 35 —0.018
maE £ 4(25C) 0. 018
1,15 9.53 —0, 011
0,47 10, 4 —10. 032

7.7~4.
5. 0~-10,

g, 7~11.

HERE T
#IiER

1
1
1

Mpgér 0 Catt,
Mn?* o Cu?™t s

Cu®t \m

Lkt

Cu*™ ym

Calt,m

N

Mg™ s

Ca®t ,Mn®* . m
Ca®l \Mgi™ .1
Cu?t, Mnit .m
Cﬂel',Mgz'i_.

Mn2* ,miCul*,g

WY« RTERAT: » ERGERETEHENB logku=1~2); m BRSLBETHESL /1% logky

=2~5)s s REFEBMETE S NEegKa5). Kn ¥ER-BHESZETHY.

WEBTFEP LB TEILE.

2-morphelinoethanesulfanic acid monchvdrate

2-NEri ff Z, TR BE — ok S

Mes

Bis-tris

Ada

bis{2-hydroxyethyldimino-trishydroxyl imethane
BB WFE- —HHEFE

N (2 scetamide}-2-inudodiacetic acid

N-(2-ZBEAH - TEEZ B

« 17



Aces

Muapso

Pipes

Bes

Mop=s

Tes

Hepes

Bipso

Tapag

Heppso

Fopso

Hepps

tricine

Htra bk

bicine

Taps

Ches

Caps

= 1R«

N-{2-acetamido )-Z-aminoethanesulfonic acid

N-(2- Z B E ) -2- 3 2. il

3-{N-morpholino)-2-hydroxypropane sullonic acid

3 (N-B ALy -2- B Py R R

piperazine-1,4-bis (Z-ethanesulfonic acid

IREE-1,4-T(2-Z. KD

N N-bis (2-hydroxyethyl)-2-aminoethanesulfonic acid
N,N-3L(2-8 2.3 2-J ¥ 7 sk

3-morpholinopropanesulfonic acid

3-7 R P RS

N-[tris (hydroxymethyl ymethyl }-2-amincethanesulionic acid

N-[ZEPEWE]-2-BX 2 ¥

4-(2-hydroxyethyl)piperazine-1-ethanesulfonic acid
4-(2- B 2.3 W E-1-2 TRk

3 -[N,N-Bis(2-hydroxyethyl amino]-2-hydroxypropanesulfonic acid
3-(N.N-X(2-8% 2. 5)- 8B -2- B EF#HE

3~[ N-tris{hydroxymethyl ymethylamino j- 2-hydrox ypropanesulfonic acid

FN-ZEPE)-BEE] 2 S REHM

N-2-hydroxyethyl-piperazine-N'-2-hydroxypropanesul [onic acid
N-2-B 2 EmeE-N-2- B HEER

piperazine-N-N’-his{2-hydroxypropanesulfonic acid)

MR -N-N-T (2-BEFERE)

4-(2-hydroxyethyl)piperazine-1-propanesulfonic acid
(-2 &) | -

N-[tris Chydroxymethyl ymethyl] glycine
N-[=EREFRE] HE

N-glycylglyeine

N N-bis ( 2-hydroxyethylglycine
NLN-(-BZEH B

N-[tris (hydroxy methylymethyl }- 3-aminopropanesulfonic acid

N-[=(BFEFE ) 3- M ey

2- (eyclohexylamino?- 1-echanesulfonic acid

2 (FOEHE-1-Z e

3-{eyelohexyiaming)- 1-propanesulfonic acid

FOGFEHRE)-1-FiEe



2.3. Sy B

Frr e EE, R AU TR, .

(1) PR BB T 2 b 3 BT SR BR (i HCD 25 8 (I NaOH 2 KOHYIFEIER pH. 5
ERMEENE T Nat sk KT HEAEE, FERRTEANKRE S, FrdR
F &G @, i Tris-BEMER Tris-BEE,

Q) FEFHRERS WHESH FERRSHBRE PRGN, £2-3, 24 FIHTHER
S5EBREMEMES ik, REFSED RO EBERAER 0. 2 mol/L MR . REIER
RS RS R 200ml, Bl 2% 0.1 mol/L E i,

* 2-3 0.1 mol/L BEEGER D HRAC W
B A 0.2 mol/L NaH.PO,(27.8 g T 1000ml 7K ),
W B 0.2 mol/l. Na,HPO,(53. 85 g Na HPO, « 7H,0 5% 71. 7g Na,HPO, » 12H;0 % T 1 000 m! 7K,
BHRASBERTHAREE, AAHRILERY 200ml, W] fAHESHHE,

EE A % B T A HHB

pH pH
(ml) Cmid (ml) {ml)
83.5 6.5 5.7 45,0 55. 0 6. 5
52. 0 8.0 5.8 38.0 61.0 7.0
80, 0 10,0 5.9 33.0 67.0 7.1
B7.7 12.3 f.0 28.0 72.0 7.2
g5.0 15.9% 6.1 23.0 | 7.3
81,5 18.5 6.2 18.0 81.0 7.4
77.5 22.5 6.3 16.0 84.0 7.5
73.5 26.5 6.4 13. 0 87.0 7.6
8.5 3.5 6. 5 15 89.5 7.7
52.5 37.3 6.6 8.5 591.5 78
36.5 43.35 6.7 7.0 93.0 7.8
3.0 49,0 6.3 3.3 94, 7 80

F+ 2.4 0.1 mol/L EEESGEpRAIECH
A 0.2 mol/L BEBE (11,55 ml K EERE T 1000 ml)
FH B. 0. 2 mol/L Bi B4 (16. 4g CH;COONa & 27. 2g CH.COONa « 3H,O 3§ F 1000ml K. #% 0.2
mol/L B STEMMAB HE TR A . EEHER 100ml,

R A BB A HER

(ml) ey PH (mi (el PH
18, 3 3.7 3.6 20,0 30.0 4, 8
4.0 6.0 3.8 14. 8 35.2 5O
1.0 9.0 4,0 10.5 39.5 R 2
36. 8 13.2 4.2 8.8 41. 2 5.4
0.5 19.5 1,4 4,8 45. 2 ]
25,5 24.5 46

r 15 -



2.4. BAZWEE 18y ML K

HAEZWEANERDK, FEVEEIREREEELHERN, HTHYMAR R0k

iR,
K 0.9% w/v NaCl
PR B - ALK NaCl 7.2 g/L
Na,HPO, (%K) 1.48 g/L
KHPO,(FEAK)  0.43 g/L

% 10~50 mmol/L Tris-HCl({pH 7. 2)¥ =M K ,{H
Tris X LA & B tricine 3E4F,

2. 5. FRIESE i Ay AL

FFACIE pH T RARHES v, B 9 A pH4,pHE~7.pHO, KRB I ik iR 2-5.

Tris- 82wt if- B K

* 2-5 54 A )

. g2y Ee M W E P BE RGBSR WpEeik
3wt KHC.H( O KHCsHO4 KH2PO, NeB,O7 » 10H,0
g/L BR¥L, 25°C #fr,.25C Na;HPO,

: 10.12 LERET 3. 80
3, 53
mol/L 0. 034 0. 04958 0, 02490 0. 409e71
T (g/L) 1. 0036 1. 0017 1. 0028 0. 9506
pH 25°C . 3.557 4. 008 6. 865 9. 180
BT ApH1/2 4L 049 L0, 052 +0. 080 —+0. €1
2Rl s - 0. 027 0. 015 0. 02y 0. 020
BEZFR T — 0. D014, +0. 0012 —0. 0028 —0. 0C82
a: SFFBEEEENIRE b, KHPOy; ¢ NaHPO,,
(A E)

& £ x ®

PEHTGERAWESHMES. 2R ETH. ¥ HEKRL. 1082

Chambers ] A A, Dickwood [). Biochenistey LABFAX. Bios Scientific Publishers, 1893

Dawson R M C, Elliot 1D C, Elliot W H, Jones K M. Data for Biochemical Research (3rd Ed. ). Oxford University
Press, Oxford,1986

Engel ' C. Etzymology LABFAX. Bios Scientific Publishers, 1956

Fluka Catalog. Chemika-Biocherical. Fluke Chemika, AG Switzeland,1995/1%95

. Z



3. BEH . TR AR A REE MR
3.1 & &

AN (chelating agents) B THEHEFPHESEETREREREBET. BN
HERBEFHERNAUBERRGEOER. NESDEEH AN logl0),

ER+EGH == H&Y

BRERR—THRN RN EERE S . TR EEF R L EHE
B. XBERENEEBEESYNRENH,. FMSEE FHRERR LT EREY
WHEESHSPESHR . W Ca 5 Mg 3 EDTA WA E #0458k 10. 61 4 8. 83,
WHZE~1.8, X 60 HAE, Ca 5 M FFER > TFREMBESH S, 5 EDTA &
BRIHF60: 1, T EGTA Mg BB H M .Cas" E Mg ZH~4X10°,. £31 5
F32FHTHEEHNEDTA MEGTA U EFHMSHRALHBEERMRENH. HER
E—E RSP HEESHESH, BEBRNESX L A,

x31 HEW: BRES pKa

EDTA EGTA 1,10~ Z#M4dE 2,2 -BE0knE gL WK
R CioHigNeOg  CyHpNyOyp CyzHeN; CioHzNg Cel;05 H;POy
a8 372, 2 380, 4 150 156 192 98

{ZNa + ZH:AN

(30 ’jf:il HLO) 1m.1 mBE g WiE WmBE RE
pKa(25C)

pKal 10.17 9. 40 £.93 4.42 5.69 11.74
pKa2 6. 11 8. 78 1.9 ' — 4.35 8.57
pKa3 2. 68 2.66" - - 2. 87 1.72
pKad 2.0 2.0* — — — —

* 20C

BESHYLAR.

EDTA ({ethylenediaminetetraacetic acid) Z, — ¥ 7. B

EGTA <(ethylens glycol-his (B-aminoethyl ether)N,N.N',N'-tetracetic acid &~ BE-Z (3-2 BB ONLN,-N',N'-
L '

1,10- "3 1,10-phenanthroline

2.2 - Bty 2.2 -bipyridine

2] -



"3 EEWBRERH

EDTA EGTA L1o-ZEAFE 2,2 -BaE pgod e
FHEEMAT
Na~ 1. 64 — — — 0.7 0. 80
K! 0.8 — — — th 59 0.4y
Cat~ 10. B 10, 86 0.7 — 3.5 3.4°
Mg~ 5. 83 5. 28 1.2 — 3. 37 1.5
HihEfEHE T
Co?* 16. 26 12.35 19. g 15. 9% 5.0 2,18
Co't 41. 4 —
Cu* — 15. 8* 12,495 — —
Cutt 8.7 17.57 10. 6% 5. 33 5.9 3.2
Fe+ 14,27 11. 8 21,00 17. 28 4.4 3.6
Felt 25,0 20,5 14.1% 16.29 11.5 83
M2+ 13. 81 12,18 10. 3% 2. 62 415 —
NiE* 18.52 13.5 74.3 20,188 5.4 2.08
Zntt 16. 44 12.4 — 13.2% 5. 4b 2.4
HbEEr
Ag~ 7. 32° 6. 8% 12.8° 6. 67° — —
AbT 16,5 13,9 — — — —
Cd# 16, 36 16,5 14. 8% 0.3t 1.54% —
Hgi+ 21.5 22, % 23. 35% 19. 5! 10.9 —
PBZ+ 17. 88 14.5 4. 65 2.9 6.1

a:20C; b BRREESY. Wy TRCAHRILE 31,

A% 5| H Engel P C. Enzymology LABFAX. Bios Scientific Publishers 1996,

3.2. 1. FTHERIEE RS

HH T L (denaturanO B 1E H BB B RAIRE R (a8 B R BIK =Y
HWEERS, 3B XAMRA L EIFABA N B AN REN i) A R —
REWEUE., B EERMERANHEN AR MREMTESSRFERTFER &
WEARN R, el mEmEMEEKXPRERE R TENFEQR=2%W
R B 7K A0 B 1 FH (hydrophobic interaction), -+ %8 % 5 ¥ #4 (sodium dodecyl sulfate,
SDS)EERINE B FL 4 T A B K R AR A L R MR R A B 8 T 4 SOk e, R JR i
MK REIFE AW E M. SRR -FRE Tl CESFARSE T &
B S KR DL B B e RS TS sy R A B B B R R A S 5%

MR .
«25.

3.2. A 5



AT A R RIP S, RE S 2 A A0 i VR, T = ARG R L
BE A0/ B OB A A DU E B A L DR B RS0 BT B 2 I RS s e 4L
SR B SERAEEFEESMEOR. LE A TEORMATIE. AL, B
FHFNEH TR ESRECHEG .

RN E AR R RS R RN B AR A EE L BT ERERY K
AT, FEORGEHENEEY. ) g BEOAETL A 1. 4 g SDS. REEHER, 555 2o
WRN, THERENSE AT S-S R R ST R4 B2,

EAREEEANERERAS—#, AW, SEERERER A TEFRERE
KRR AHRATEL,

3.2.2. iR ETMR

KEHFRREAREETRESERE, SEORNE SR TN SR, U R
S AR S 0 B R R R A R — TR PR

3.2. 3. BB S

SDS ¥ TKA3% 25% w/v, 3R EHUR BN 20% w/v TR A FE B+
R F N E B (sarkosyl ,N-laurvlsarcosine ) il % F 30 %40 . SDS M A= RER
W, Wt SDS 8Y sarkosyl 2%, SDS 4P 3L B AN, BrLL SDS B E B %
BEAEE.

RERSET K, FJE 10mol /L., &S mol/L U FEEFFEREFEUW LINE. REEK
FTERESRELELSEFEN AR REH LR REFRAMEUESETE
BACHE S MA LRSI &Y G Tris, AR L EBRIE R A F .

P ke — Rl 3R RO 39 22 v R JE READ R R ERBR. U E S5 OKTE B AR R AT, FIIE T AGE
12% &/ BEARFEABR R . BESEN/ BRENESHE T TAEMNEES AR
. EEEAARNEEY/RREEERE, BOE THEEAREKNEHREZH
RRIE, BTBRE E A THRRERPEZGRES R KB BLASEHRNERE KN
F pH Byt &3 AJK 2, B LU 8 Y 50 A S84 Tris 28 wpidiR , WIECRE — & pH 7K BT
AT E. KETIRE K R/ R AR L SRR - BMEE AL
LS KETHERFEGENESRTRENE Y. AW AN-EHEKiER
ENB ST, =R N EZEWES (ri-isopropylnaphthalene sulfonate) ¥ 53 4b7 .

ZRABB S AR CICA, PCA) FE B AR UFHIMEN EHEEO RS &K,
TCA M HEARIZ,H A PCA BREANEAHmZBA LI E , BB ARRKES
ELPCA UL W] HARTE 260nm TRE.

MARFRN CEAEEAR.BEERNZBLAT BEARSEHIER. B
WA B SEBRIEHMRENEN TSR,

A 2R I L BR AR | 5 0K S BR B RE S A WA R B MO% T mRNA &,

r 23 .



* 33 ERBTHER

R
fi¥ ATETE (e0oml. TiERE B

0C)

AR CuHu0.S - Na 28,38 23 0.0%~2% HETLEA SR EAR
FHE T2 0, a3 5555 8 SDS 8

i AREAER CiHaaNO; - Na 294. 4 30k 3% —~2. 54 I
TR ETRE  CuHp0,5» L 257. 3 30 LAk RS DS SHLEEHUR AT K
BR# CHaN0 £0.06  18~60  d-~1omol/l.  EE FEOGEFI AR E T4t
R AL CHgNCl 95. 53 76 1—6mol/l.  BEEHM ,FEE S TE
B B AL C2HsN,S 114 1 47 3~dmol/l. HELHUB U H K

a 250SDS MM S HIEH MR M THRE R H20%. HE. 55 SDS HEH. BEMA K. EHK*5 8Ds
RERE - AT B IR EE.
b 300 E

% 34 RRBHHEH

BRI
B aFR SR (g/100ml, LiEmE fhE

' 200)
- CHO: 6005 LiKHMiRE S~10v/v%  BLRHER
&t i CiH:0 58.08  FK B RN 2~6 EE WHTEEENE, RITEER
iR CHCl,/ LK AR HHA EoEs g el
241w v} CsHp:0)
28 CeHs0) 46. 1 LK H diReE 1~2 E# W%
LELSTEE C.HO/HCIO, S5kiRE i~ NEROR.EEEBR
HEE C2H,40 32.04  HAKAMEE 1~2 {3

* AR IIA —Ff >0, lmol/L AY4h 8 T RRRRER S L3  LUIMAR IR s ) A e
%% 3-3.3-4 5[H Chambers J A A, Rickwood 1. Biochemistry T.ABFAX. Bios Scientific Publishers , 1993,

3. 3. HiAHH

i Hk 7l (thiol reagent)Eif'tﬁ@q“ﬁW‘T‘mﬁs_‘:%ﬁﬁﬂigEﬁﬁﬁﬁ%@mﬁgﬁ
AVGHFH SH-BREANRY S-S, TR e SR Y e b A 4 R SRR B P i — e
A FIF, 8 TREE (dithiol butanols) k&% 40 — i AR depsmx (dithiverythritol ,
DTE)H —Hi 7548 (dithiothretol, DTT) ] 2-MBAZ MW A8, SHHIKL%NE,
BT EREVERFIFEE ST ER, Bl AL S REB 4 B H BT IR R IR R i . — R B T
FE2E HOE M B BREIAN, A A TIR R AN, X 0 f B ORI A , T L 0458 I B 46,
b 2-#E 7 B KB L E R T, ATLAE B RS E R, HEARER, &
FAAFFE SR 2 60 WA 30 DTT {005 5% 818 G R G5 7 B R

24 .



%= 3-5

EW & T T i3
FicEm C3H;NS 121.16 W 5rifs
bt it .04 CyH1p05: 154. 25 e
R AR CoH1045: 134, 25 b o
2-Hi 7B CeHeOS 78.1 5K H bR s
TFIH R CaHiN1OsS 307. 3 il
2.3- T HEAM CyH4O8, 124. 2 8. 7g/ 100wl

HaOF

a; I EWH AY TERE R 1~5 mmol/_, A B> 100 mmoi/l. P& WIRT .
b: HATRWRER 0. 1% ~2% (v/v) BRI % 14. 3 mol /L.
c: ERETHEHE. T LT 10V EEmr EkiE,

4 %31 H Engel P C. Enzymology LABFAX. Bios Scientific Publishers, 1995,

3. 4. FEMIEHEN

TR RXRFEMNRE MR (surfacant) B %9518 B, 5 40 5 % 2 85 5
(detergent), EHL% ERENEBAT ORMRESEIS OBBREREEAR, &5
REEORUAEEKRENEAR OEIEGRNTEN: DE VRN, kS
7, Z‘bﬁﬁﬂ%*ﬁﬁﬁﬁ—?s%ﬁgkﬁﬂ]ﬁ]ﬁ‘“/ﬁ%?ﬁ%“%”*ﬂ—/T‘EE7KH’§I‘E"<“E”° %
TR E—ERETSES /DRI SHA (micelle), R 7K E 4 Fh . B K T BB AR 1
(B 3-1A0 . RIFIAB KD s EEmIgHE S5 NG s - = Al o i)
SE X FEA] E A M T K R R BT A R BRI E B R AR A M A
MR R 318D, B B I A oK BE 0 B S R BB R B Ceritical micellar
concentration, CMC) , B e B XI5 F G R E H B BE AT BE 1 0L R EL AT b L T s A
MIFHNDTEHR LIRS (aggregation number), HLB Chydrophile-lipophile
balance)— — &K #n - isth Wi B RAAE LR Sn b b 2 Sk ) T el i



3AOMAMH, U RRENKEREATNE,

(4 FEETH, FHAMAE Tricon RFIA Tween £5], EMNHE AWML BHEREZHE

EA L UTERBELSY . TTEH 2 ILREE.

Bl 3-2 91T LR EREMMEW, £ 3-6 0H JENMDBALEEE.  RiBE,
BT R LR AR SR TR S S TS B0 T FREED

.
AT
+ n_\‘ {.,
'L'%;y‘-‘.‘
LATHI R
-'\ qf‘
-\\.,:‘_ z \ v ‘
EAER <k ' A s ﬁ_
P '%ﬁmwm—
m %ﬁ%ﬁﬁi— /k\
B 3-1A  EERSAGEN B 3B HEMBREE R

F 36 HZENSTEBENGOHECPER

BEH (20~25C .0~
£ &t HLB  CMC(umol/L) i ok A
% Tmaol /1. Nat)

¥ EREN

Sarkosyla 295. 4

SDS 288. 4 40 §200 620 R22.R36/R3%
& T EIER

CPB 402. 5 R21/R22 5247525

CTAB 364, 5 1030 170 R21/R22 528
AR LR H|

CHAPS 614. 9 B~10x 10 10 R4

CHAPSO 630. 9 8000 11 H AR
Zwittergent

3. 08 280 33X 10

« 26 =



BE -6

WA (20-250,0
E% ST8 HLE CmmmanglﬁR fa Rt RLiH
0. lmol /T Na™)

.10 308 254010} 41
3.12 336 2 X 10 35
214 364 100~ 400 83
3.16 392 10~60 155
B TFHEH
Brij 35 221200 Lé. @ 75 10 AWM
56 682 12,9 2 4w M
58 1122 15.7 77 40 FH ML
octyl-fd- 292. 4 255 10° 84
glucopyranoside
Triton X-100 525 185 250 100155
X-114 537 12.4
Nonidet P40 625 ERER 250 100~153
Tween 20 1228 16.7 a4
60 14.9
80 1310 15.0 12 58

£F51H Chambers J A A and Rickwood D. Biochemistry LABFAX. Bios Scientific Publishers, 1993,

HZEMHP XL E.

Sarksyl laurylsarcosine sodium salt
T oHRENRMEN

505 sodium doedecyl (lauryl)sulfate
TR wMWN

CrB cetylpyridinumbromide
N T

CTAB cetyltrimethylammoniutn bromide

TR - RERIEE

CHAPS 3-[(3-cholamidopropyl)-dimethylammonic]- 1-propanesulfonate

3-[(-HEkEME R i E- 4] 1- e ik
CHAPSO 3 [(3 cholamidopropyl }-dimethylammonia)-2-hydroxy-1-propancsul [unate
3-[-BERHE- T P25 - NEE

Zwittergent

+ 27 »



3.08 N-vorylsulfoberaine

N TR TR
3. 10 A-deeylsuliobetaine
N-S5HEThAS B Tk
3.1z N-dodecylsulfobetaine

N-+ i BB s

3. 14 N-tetradecylsulfobetaine
Nt B EEREHES
3.18 N-hexadecylsulfsbetaine
N--Fokr B R

Brij 33 polvoxyethylene{ 23 }auryl ether

BEZECHT xR

o polyoxyethylene(10)cetyl ether
REzZ/ O+ EER

58 polyoxyethylene {20 cetyl ether
REZEOOTREER

octyl-f-D-glucopyrancside
ZLD-MINAE T

Triton X-100 noraethylene glycol octylpheny! ether
- (Z MR

X-114 heptaethylene glveol octylphenyl ether
B (L BORETEE

Nonider P40 polyoxyethylene(2)-p-t-octylpheno!

BRI -2 EH

Tween 20 polyoxyethylene sarbitan monolaurate
WHIBEESE A R
60 polvoxyethylene sorbitan menosterate
REZEHEHEHES
80 polyoxyethylene sorbitan monoolsate
B 705 SR W ER A

» 98 .



)
H3C /\/\/\/\/\)’I\N

/YONa ﬁ’
; CH, (CH,)

cHz — () — s -—(Ma
H,C 0 ’ g)
sarkosyl SDps
=
| ci
.
_ H.C | CHs
+Br s \Tﬂ'Br_

CH; (CH;) ,CH; CH; (CH;),CH;
CPB

CTAB

CH, 0
f I

C..H;,.*T—T*—(CHQL— ﬁ_ oN
CH, 0

rwittergent 3. »

CH,—{CH,; )y-0~-ICH—CH,—0] H

BRI 35 m=23 n=10
56 m=10 n=15
58 m=20 n=15

29 .



Ho NSNS TN

o Q0 CH,

HO N OH

Otl

octyl - B - D - glucopyranoside

CH,;——C{CH ) — CHz—C(CHE)rQO—[CHz—CH;— Ol.H

nonidel P40 n=9
triton X-100 #=5 10

CH,
HCO(CH,CH,0), H
o]
H(OCH:CHz),DCIiI

HC

I
H(IJO(CHICH 0L H
CH,0O(CH, CH,0) ;OCR
TWEEN 20 wtxty=20
R=monclaurate

TWEEN 80 wt+x+y=20)
R=menooleate

B 3-2 EEmpEaA

2 ® X W

Alberts B, Bray I, Lewis I, et al. Molecular Biology of the Cell, Gatland Publishing Inc. , 1989
Brown T A. Molecular Biology LABFAX. Bios Scientific Publishers, 1591

Chambers J A A, Rickwood D), Biochemistry LABFAX. Bios Scientific Publishers, 1993

Engel P C, Enzymology LABFAX. Bics Scientific Publishers, 1994
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4. FTHF B R BRI R
4. 1. FHgsw

L B PR TS AR A T84 (desiceant, dry agent),3ELABE ZiEmMAE N
B TR KA M RS 5 RN SR SR ST TR T S SRR REN
KOPEREREIBR 2, BAMIAL & B TR SR B — B IR R T, 3 A R —
ﬁ%jﬁiﬁ’fﬂ{t%%,?ﬁf{’ﬂﬁ,ﬁ?%ﬁﬁﬁﬁﬁ(ﬁﬁﬁaﬂﬁﬂﬁﬁﬁﬁ)%,

%41 XRTFEBTRFAAE KRS

. . G T PRI .
T-HEH B AT B (me) FH5
TGRS H CuS0, Z2x 1073 RREENEENIKFRE
A ik Ba() 6.5 1074
AEALE (b KOH 1.4% 1074
AL D KCH Zx 108
H L Cal) 2x10-1
Rl CaCl; 21071
FERE (&i0z)y 3% 102 pE R ARk F R
AL B P,0; 2% 1675
AR S AlaOy 5x10°%
T 5 CaS(, 5x10 3
“ibe Mg Ex 1079
A K e SR
R Mg30y
HAFILA NaOH 1.5x107!
e Tk H:, N;.0; % 1.6x 102 BFEEARERS
SFW3AAGAE BEREmMR 3.9x1077
%42 FREAEADTERH
T B EREHAKR, B, SUERTHERN
TAFA Cally K EETk
HEHRE H.S0, ?k‘ﬁuéﬁ
HF % Goda lime) b R1g
BERE (silica gel} *
FALH Ca0 K. 2B,
H A THE PO 7K.5
S E k8t NaOH ) A Z B0 Y By R
SR KOHBR . Bt B B R
o % B (paraffin) EZFEHIER
T Colive oil) EHHEIEN

+ 3] -



R 43 SEATEN

T B ¥ T RAS

LK BT CaCly a8 8, iR, CE L, EhEGkES).
ZELE LB, W, RS RS B R 5

HEWLER H250, HRGEEER. S, SLE 3RS B

WA R )Ca0 HERE

HH LM NaOH 0383

28.1L#W KOH RS

HALEE CaBro, R4 ZnBr; BirE

W R Mg(ClO, ), e R K

HE A B PO . oL —FURER, R, R, 2B R s
4. 2. EE ¥

ERETEHEERMARETRITLYRB AT LR R S T, LU
AL SR B SR AR A R P B R AR R TR B LR E R B R T N R AR
% i B I B30 Ccooling agent). B BB AN UK, vk &5 £ 3S DU AR ] b 4 B 40 R B 200
Flo TR e B ok LB B0, U TR R E IR R B A A 1E,

R 44 KERBEROBAH
KB ERER % | AR (C)

5 -3

10 —6. 2
15 —9.9
20 —13.7
5 —17.8
30 —21.2

T 45 KFABAIRXERHOBAN

A A HEW MBI (O

#* 6

AfsE 5 1z
THERH 5

s 1 s
THERE: 1
K 1
2128 R 1

e 1

37 .



R 4-6 FKAGR S EhHA M BIBIE R

REih A AR g/ 100g 7K AR RIRRECC
FiLA-BiLE 401 20 —25
ER AR LS 42 5 42 —25

fit R4k -TLA RE 4R 321 59 —32

W A-FiE R g: g7 —28

TS B4 T RS 4 55 ¢ 40 —30
& 4-7 akFoEL 4R R ROEL AW

fe &4 2 Bk M)/ 100g 3 EBMEEEE ()

HILE(E 54K 150 —49

Fik# 33 -1

THRG a0 —17

T e 45 —18

e 25 —15

s a0 —11

* a8 MELSEELEN
WA EFS B kRN B RRECY

RS —192
WEES — 196
WHEES —273
WkES —253
# B 1 (CHCIFD —41
#A B 2 (CHOLF,) —30

* 0C B~ TEMKL,
« x AHEFEMEE L ER TR BN S .
«w x EENBBESEK ~BREEA.

® 49 QA4 SHELEHRERHBLN

FHLFH AR ERECC)
LB CC:H;0H) —73
ZEE(C:H:0CH > * —100
B (CHCl) —30
— 5 (CH,CL) —BZ
7 B (CH3COCHS) —g6
=& H % (CHCLy) —77

« THRAEEFERTH—78.5C,
® o B —MECRHEIF(FH,



4.3. & 45 7

EEMHE D E. AL LM ECH  SERERR AR AN ENRE EETE
AR, UME TR & TSR T E RIER @ A r R
SPEERRECR BN B A G TRRELS T T ARIN S ERE R EHNEFSS s,
BT B 4 Rk 4570 Cconcentration agent) IR ZIEW AR K 9 Bk S, # I
RN AR ROFBERM. B2 B RS AR AR R SRS, — s
R R A N BT PY, HLE S AP BRI b, ik G 0 s i 48 iy
AR RSN PR . A R G T B R A B I R
T A0 R A B R TR0 ) R R K R Sk R B vk S i 1

43.1. =8

FEB (sucrose) (C.H,04) 4 FH ¥ 342. 30,

FERR RN P i SRR R R R R BB O A B AR B L R R
FHBACERNE, 7] DR B 48 9 K SR M A0 IR AR AT M . KR BE R ok it
KBRS TEMRBHENFIENSEN, EH B EE S TSRS N N E SR
ORI T — B AR BN EB, R RS U By IR Ay

4.3.2. BB}

® Z 7.8% (polyethylene glycol, PEGYH{(OCH,CH,),CH # PEG 200~PEG 35 000
HIERARFSHHILRRE., B2 FRBETLERP nBE. HIES5HS T8I
A4 —%. BN PEG 200 M4 F B & 190~210,PEG 10 006 4+ F B £ 8500
~11 500, PEG ¥z S — M EEH P M2 T8, PEG 200~PEG 600 9 BB H{K.
PEG 900 LA b0 E & A B8R BN A%, ENRERNEH RV EREELS T8
BAT i A e BB e B 0 FRIEUE . 0B S A S R 4 TR
BRI, M PEG #7210 000 DA AU AT, HIREE & B AT

B & PEG M¥HE A& 4-10,

F 410 EHBT B KR

R MRS S TEEE HHCO LT qen]
PEG §00 850~950 3E~35 110
1000 950~-1050 3740 260
1300 14003~ 1600 45~50 250
2000 1900 ~2200 50—~52 —
30060 2700~3300 5L~ 5% 230

4000 3500~ 4500 " 59—~§1 100
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2 4-10

ELO-EMITE STERE B (o RR(C

6000 SY 00~ 7000 60~63 100

8000 7000~9000 270
10 000 8500~11 500 63~65 240
12 000 10 900~13 000 64~65 240
17 500 15 600~20 000 5963 —
20 000 17 500 6366 240
35 000 35 000 6466 240

4.3.3. WEBHR

IR B BE (sephadex) BRI R A H M A BEBE XS BB Sr (R PR ES# . BRI HD 49 X B
AR 1-AA-2, - HE AR, HARRETENRER TR S ORILBHI . BRE
G RO FERABRARY 10 fF, 5 ABRUYHEBEER AR 0|k
FLREBTHESHEK BRI RETERREN B 8.5 500 EE N R 5 B0 E I
A EREE R REPRE BB, —MAER TIEE A ., M4 B Sephadex G-10,
G-15 #1 G-25 F MRS,

4.3. 4. BFRMERER

RENBBEEE (polyacrylamide gel) T ] B F 79 55 1Bt i 0 B9 482 300 75 460 Bk g 22 I
A M EiH A PRE KM/ MERS TRER . E0aXkEe, AFAEBEES R
AR 104 E 25% . MHEBRESBIMEATRES TEANEOREKRS THE. i
MRS RRKANEMRT A FTRE/INEROFRIFHOIERL . 20k 45 8 B v] LR K 4 fHE
FERP . kAR BOKE AW R S0 A — A 9E 10~18 /Nt T ELA 8 3 454
W E S RE —~ENER. S TEAE, AR Rh R FRUs 0% EH. BgEs T8
KX TEARSRERZEBERAT 95%,

4.3.5. R E1RER

HATFHEBMEZEMIEE (polyvinylpyrrolidone, PVP)EI 43 F & % 10 000 I
24 000 & R LI WL0E HeBAYK Aot ) HE i 5 (8 FI & A 40 PEG A8,

4. 4. EERALH

79 7 B A B R I 2 20 ) S5 X3 350 A 00 W B L A IR A (1 B AT R Al b B (1
REEALLE, LB ERBESERMNTRERNRE, BN FERMARYETZ S
REAE LT (silanizing agent), {E RN BER L K FHELTR ABEREREY
BAERENERERE, DR 2 B X P b 5 BT DL 2 R AL IS 22 0 b B
ETHety TR AR b,
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SXBEHE D FRETOEE OF 2 ). RS E S, 1992

KB ESR. EWEEBEHAR. B MR, 1986

Budavari 8. The Merek Index,11th ed, Merck & Co. 1089

Fluke Catalog. Chemika-Biochemika Analytaika, Fluka Chemika, AG Switzerland, 1995/96
Riedel-deHaen Catalog. Laboratory Chemicals, 1990

Sigma Catalog: Biozhemicals and Reagents for Life Science Research. S:gma Chemical Company. 1957
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5. BFITHRK

BYXHEREEONE S FEYEFRTREIES) 208 BAER FXR
BHUR M A 5= o B T AR SR B ) e A TE BE A I3RS R R R TSR ] A
~ERNETRANER. FEEENG LHHNBEFIRNOEREENHE, 41
— B LR T SEHERY PR R B YRR T A E A AR AR Y O LU B B B BT B,
IR AR E R - SRR OB F IR O TAREER:G
BT RERE LW, W EFHEER M E T HH RV AE RS, s ik
R AR BT AU M EAR L TR . MR T3S HR R A B AT 2 B
a2 3300 BF B F 30 v] L AR SR R | TR A ST 3 B TR R PR S 1 S R B R
BFHil HEREN SR RN S.

5.1. BT 32 s

BB R R — AR N AR AEE RS T R EHE T OBRN
BRI R BLR A YRR B R 3 L0 R W AR OISR B0 IS  REIRAE N % il 1L
F R BB B A BRER T EMA U R B & R TR DR, PRV I &R 2
HEANAEGHETHIRE, PR AARFHM . Bt RO A BRRORST, -y
SHEREUEURL . AR A AL b B BRI e O] T o A LR B & 2 AR

BT ERMENFERE, &N EPT R T A A FRRES BRE G AR, HH L%
TeEEmE bR TR Y. XERSENMG BEEAFHEETRERENARNS R
FR AR,

* 51 WHBEBFTHHERRYE

Dowex BT LEBIE
HEZHFE S5 ThEEs TRE k7 L3 BERFTR _ AR

. R
e A HEE D (B F imEq/ml} (CH
Dowexl-X2 S o T 2 SO 100, 100~ 200, 6 2700 SOCOH B
(AG 1-X2) 200400, <7400 150(C1 BY)
Dowex1-X4 5 W 4 20~-50,50-~100. 1 1400  50¢COH-M)
(AG 1-X4) 100~ 200 200400, < 400 150{C1~ &)
Dowex1-X& 5 S i B 20-~50,50--100, 1.2 1000 SOC0H- D
(AG 1-X8) 100~ 2{K , 800 400, <2 400 1300 R
Dewex2-X8 g TR 8 20~-50,50-~100, 1.4 1000 ACOH—41)
(AG 2-X4) 100260, 200~ 400 150¢CI— A}

18+



#HE 51

Lrawex ] & 1 okt is

e P & L R EERE O ;-3 ELmu g EHEA

] _ HeHLIR
B i Tl ) By ¥ (mmeq/mi) !
Dowex2-X10 8 o B 10 100~200 1.5 30(OH- A
(AG 2-X10) 1504C1— 4y
Diowexd-X4 A s ColT 4 20~50, 100~200 1 1400 50
(AG 3-X4A) ' 20— 400
Dowexd— X4 S 7K 1 100—200 0. 8 1400 80
(AG 3-X4A)
Bio Rex #85
HAEFHE K HHEE THRE i i BAEERE e it i i B

& ¥xml #m 0 (B T {mEq/ml) cCH
Bio-Rex AA HETD 4 Z0~ 50, 100~ 200 2.8 1400 G0
g M 100~ 200, 200~-400
Bio-Rex W 20750, 100~ 200, 1.3 1400 50COH -5l
g 100~-200. 200~ 400 1504C1I— 8D

Amberlite [ T35/ f5

Mg FE EE MEE TERE ¥ ;'3 RBEHMAR 1 iR B
g FA PR (M) (B T {mEqg/ml) ()
Amberlite
TRA-401 8 AL 1 (iE216~-50 1.0 50 (OH—H)
77 ¢CL—HE)
IRA-402 S Gt & (#E316~50 1. 25 50 (OH—AD
77 (C1— 8D
CG-400 8 ﬁi_ﬁ 8 (Fr160~208, 1.4 50 (OH-H)
200400 77 (Cl— B
TRA-904 MR B 4 (1B)20~50 0.7 10 (OH 8
77 (LAY
IRA-410 ) BH & (f)16~50 © L4 60 (OH- R
77 CCL— B
IR-45 5 B (fE)16~50 1.8 140
IRA-67 A LEE ()18~30 1.8 75
IRA-93 MR  HEE (I®)16~50 1.4 100

.39.



g% 5-1

Nuolite FAE &K i
WAERFRR ER DifES TEREF E I3 i3 BERER fEHRE
e FHH R (U (H) % {mEq/ml) )
Duaclite
1134 g 2~3 1650 1.3 £0
g 3~5 16~50 1.3 B0
R 79 1650 1.3 B
50~100
Al61 MP W 186~45 1.1 60 (OH- &)
100 (C1- B
AllE s R 16~ 50 1.4 35 (OH—#)
75 (CL- %)
Alg2 MP  REE 16~45 1.1 35 (OH %
75 (C1~ &)
A303 5 B 74 16~50 1.3 70
A3T8 MP 3R 16~ 50 1.1 60 cOH- %)
100 (C1~ %)
& 52 SAMAEFIHRERHL&E
Dowex HE 78S
WAEESRE M- DhEEE TR i iy BxER o AR
B A WE (W% (' F {mEq/ml) e
Dowex3(W-X2 3 BliYi 2 50~~10¢, 100—~200 o7 150
(AG 50W-X2) 200~ 400
Dowex 50W-X4 8 AR 4 2050, 50~100, 1.2 150
(AG 30W-X4) 100~ 200, 200~~400,
400
Dowex 50W-X8 g Y. 8 20~-50, FL~100, 1.7 150
(AG 50W-X8) 100~ 200, 200~400, <400
Dowex 50W-X12 S e, 12 50~-100, 100~204, 2.3 150
(AG 50W-X12> 200~ 400 ,<7400
Bo-Rex FHE T wils
WEEAHE  REEC DX TRE r = BEmEg TEH R
e #EE  HE D (8) F (mEg/ml) (CH
Bio-Rex
i MR.A 558 10 20~50, 50~100, 3.3 100

100~ 200,200~ 400, =400

4400



Amberlite FHE] T2t 35

HEEAHE BR- UBE TBRE # 4 RLAE B
ne #HYW OBE oD CED (mEqg/ml) ey

Amberlite

IR-120 5 Bt & i)ls~50 1.9 120

GC-120 8 ). 8 (17)100~200, L4 120
200~400 '

IRC-30 A SR 5 (@)16~50 3.5 120

GC-50 A M 5 (Fiieo~2o00, 3.5 120
200~400

Duolite T 2105

FiERFS ER IEE THF R X TEBAR HRBRE
e K OHER (%) (HY B (mEqg/ml) (¢
Duolite
225 5 [T 4 16~50,50~100 4.5~5, 0(meg/g) F 120
s M 8 16~50,50~100 4.5~5. 0{meg/g) T 120
100~ 200, <200
s BE 12 16~50,50~100 4.5~3. 0(meq/g) T 120
C255 5 WEE 10 1635 2.0 140
C26C MP B & 16~50 1.8 140

a1 S5 polysiyrene resin v A 3 polymetharylic resin, AA % polyalkyleneamine 1esin, MP ¥ macroporous resin

MR # macroreticular resin.

5. 2. FHER BT AHe

HFHERETROEA RN ENRZ — TR -ERHES, B VTR0 &%
BT BB MRE, FHERETORMEERERA, RN SR E R4
FAE B e B AR B A AR AR R BT RS S Bk 4
FHEREERES. SHTEAR S8 8. ERE. RS S0 S B kAo
T BERWHREEZE TRBHE Whatman 258 %7 & DE-.CM-,P- . AE- . SE &
QA-FF R ZE T 87, Bio-Rad 24 8] 4 7§ Cellex D.Cellex E.,Cellex P I Cellex
CM 474 2 3 7 20/l LA & Pharmacia 2+ &) % P 7 DEAE Sephacel %, DEAE
Sephacel BREMEFT AN EFLEHF . EHTEAREREEBEY B4 THEN, 5
FERE B, FE A A, B

4] s



& 53 Whatman AT EHSAEREFFHRH

PAE T- X as s
HE® 2 ¥ T{EpH RS EAEE: 3
[5iges
¥R pagi ERAA #i M {em/h) (mg/ml}
DE51 HIAET Lt 2~6 40 30
DE52 BEETF ik 2~4 40 120
DES3 - EHET R 2~9 0 . 120
QA5 BT ke 2~12 40 140
DESzZ BBAST SHEAR 24 75 40
QA92 ®mEBT o 5 AR 2~12 75 40
HErRTEs
R KT TfEpH FRER T E#BER
HFF FaA RS YR (em/h) {mg/ml)
SE52 ST (g 2~12 40 200
SE53 ‘WHET Bk 2~12 40 280
CM52 BEET TRy 4.5 ~10 40 180
SEg2 0 FH T g 212 73 180
CM92 HEST HHEAR 1.5 ~+10 75 200
P11 |IgR 2Ptk 3—10 30 40
% 5-4 DEAE-Sephacel M2 #aM
F e DEAE-Sephacel
e il F5FT B 74 5l
ST AR pmel/ml 95~—135
HHEE ( BEAD 221 10
FHAR FRBRHRES =6, Amg/ml
AMHEAEH ~=150myg/ml
«eHIKER =21 20mg/ml
E TRIVY R TR EREIFORL, $1FR 40 -~ 160ml )
#*iy HETH IR
R REN W ARANERE
F IR B oA WR A
o B TRIERE [=0,05 M 1=0.5 R W AT
PH BEH 2~12 (LEY. 2~ 12 (IEI)
P Cl-BfE pH 7 W8 121 CR RO R 30 44
TR 20% L#

Bio-Rad &= A E BB TXHAE Cellex £F|, HEFREHREDE 5-5.
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F 55 Cellex RFHEEEFTHMN

ST # M HRiEM ATHER
T Gl BETE gek 0 s 6. 740.1
Cellex CM HErR HHE 7 70,1
L FHETFI 14 3.5 0.340.05
P EF N g ka2 4.5 0, 8550 1
-6 HEREFLHMNE B NEH
THEEM _ B VB R MR
" DpEZana 02% G RACRBFTR.20% 2B
CM  5E 0 1% (w/v) B o
0. 1% Cw/iv) 2.2 TG CFL b iERE ) o
D022 (w/v) ZEABKGEEN
P11 0. 1% (w/iv) 2,2 THURCE Tk

5.3. RUEPE R E T A

B Y W RN Pharmacia 208 0L G RE RIERE G-25 M G-50 T Ph i B o
AT 5 VU R AN D (4 20 B 2R T T IR T B R T A L A A T B A R
C BUER Fac#am 4 MR L A-25 38 A-50,C-26 B C-530, BT L B 58 73t
HRXAFRGRIMEFZBAFNEETHTEBRMER, MBS TR ER BT
REHREH THAGERTETN RS FORER. 8RR RETTX
THEAHNE TRMAER. B THAG A SRCR, AT T FRIFWENE R
HHERHRECE LR TR HERNE . B P oh T BaREHREREIERE 57,

57 BFcHBEREHEAEER

DEAE-Sephadex QAE Sephadex CM Sephadex SP-Scphadex
A-25 A-50 A-25 A-50 C-25 C-50 C-25 C-50
res | W WK @R WE BR B B &N
B B F T H R E R R A R B v O R B A o T BT
pH BB (TS 29 2~9 210 216 4~13 6~10 Z~-10 2--10
GFYE 1~~t 1~ 2~12 2~12 213 213 2~13 2~-13
EXMAR (mmol/g) 3 Ged. ) 2. f~3.4 4.0~5.0 2.0~2. 8
HE Mg A-25,C-25 B, <Tme 3 10% i 23 106

A-50,C-50 M, =Tasl W 101 —~2 % 100

.43 .



BE 57

DEAE-Sephadex QAE-Sephadex CM-Sephadex SP-Sephadex .
A-25 A-RO A-25 A-50 C-25 C-50 (-25 C-50
b 30 ki HRARE, TR AR 40~ 128pm
TRk g FEA
LR A HREE  ATUE R BB RE
wREs A-25,C-25 B R E LA
A-50,C-50 B AR TR M pH 8 HNAEL
KE B TR LR AT 121 CREXE 30 440
mEH BT 0. 001 % F HF 4 (7 BB BT
BET 0. 005 9% Z BHL KB IR R LR 5 B IR D
HiEA 0.OSUETHE. AWM, (RESHAESH 20U ZB=HPz—F

A F %% B Pharmacia Biodirectory 1996 Pharmacia Biotech,

* 58 BFEHIABWENMLERYE

e & /ml BB Py  pHEENE WE BHRE ¥/ A
Sephadex (mg ) (pm) TH[#%] Mpa com/h
DEAE

A-25 140 (-} HEHD 40~120 2~9f2~13] o.11 475 MEAUEERST

A-50 110 (HSAY 40~120  2~8[z~12] 0.01 45 e SNIN:EY
QAE

A-25 10 (HSA) W0~120  2~10[2~13] 0.11 475 KA TRERAEHK

EFBRLUERE XA T

A-50 80 (HSA) 40~120 2~11[2~12] 0.4} 45 N S
sp '

C-25 230 (HEEIEREY) 40~120  2~10 [2~13] 0.13 475 MNEAU BB AT

C-30 110 (FREOOEHY  40~120  2~11 [2~12] 0.01 45 Gk PR Sk
CM

C-25 190 (BAEERRRE) 40~120  §~13 {2~13] 0.13 475 TIEHRREXSF

C-50 110 CEBAMmaEs)  40~120  §~10[2~12] 0.01 45 FEINYEWST

5. 4. BRHEHE R BT oS H ]
BTIHREEEREF A SN ZBEEE, ¥ H W Pharmacia 28 £ 7R
Sepharose %M BFAEFH Bio-Rad AT 4 7 HY Bio-gel A B FRZEAE.
5.4. 1. Sepharose RN -FI R

Pharmacia 2 5] & 7= B 3 I 8 5 F 32 #t %] & Sepharose CI.-6B, Sepharose High
.44 .



Performance (Sepharose HP) #1 Sepharose Fast flow ( Sepharose FF) ¥,

Sepharose CL-6B ZZEAERAS B8 &8 T2 il BB B & oo e i, B RALBRRE 752
R, RS AT IR R A BB . DEAE Sepharose CL-6B R IIHIER 73587,
CM Sepharose CL-6B Z55MREE T4 8Ml. XL EFTHAERTUS B HER
HEETELD. ZE ERARMR TYRMLE., HRERFBEFERR oH SE TR
Ry, EEARYIENLRE 5-9,

¥ 5-9 DEAE Sepharose CL-6B 3BT I F 37 MR MM 48

DEAE Sepharuse CL-6B CM Sepharose CL-6B
feag i3 U %) HEET BEET
LA|MER 0. 13~0.17 0.1~0. 14
HHR ESRE D 247K 108 ' Ad X 10°
HEAER,

FiEEER 2.0 mg/ml —
AMEEEE 170 mg/ml .
o« HIEED 150 mg/ml
. — 9.5 ¢g/m
EMTEA . — 75 mg/m
B — 120 mg/m
pH Bt (T . : 3~12 a~12
CE% 2~ 14 214
R GHEE HREULEHBRE 45— 165um HHE 90um
IRk EE R REENIEE 6% XERAIGHE
R M H S E A E . 1mal/L NaOH, 1mol/L Z.E%, 8mol/L
BE, 8 mol/L SR, BMETEEHRE
WHBET pH K% T-98 % 44 T L 3 E R AR R e m % 1
B 150em/h 150cm/h
K HEHFRTEFR CI-H Nat,pH & 7 8¢ 121 CE EEH 30 54

i 0% LM 20% LM
58 Pharmacia BioDirectary 1996, :

Sepharose FF BT 350 R 6 XL HBE RS IADIEET A MR T BER T
ZEH, BARFHFERRE. WEENS TRUESARANER., MHWTMAEME
. FREWDEMCEREE, K2R EE 750 em/h, BFEER pH B980T H
ERREFVHEHEN. B THHSEENERE. EESTHITAEEHN -S4 LT
% , B S Y Sepharose FF B %458 Q Sepharose FF #1 SP Sepharose FF 7 2@ 4k
198 FEE ) B 35 0] L LA B2 DEAE Sepharose FF ] CM Sepharose FF 6 Fh 85 FB 4 #0155
FYER S 3885, XA RS MERBERE 5-10,

Sepharose HP B FA¢ ¥l H Q Sepharose HP 3 [A4E 2 T H M f) SP Sepharose
HP 55 B S T 2 B FFh e 0, HIh BE 3 286l T Q Sepharose FF fill SP Sepharose FF
X R R A S PR R R RIS R T B B R R LRt pH
BEE EREMRBYESLHE N X uH &% A, Sepharose High Performance 5
BrEHmfEREELE 511,

.45 .



# 5-10

Sepharose Fast Flow KoK &8

Q Sepharose SF Sepharose DEAE Sephzrose CM Sepharose
Fast Flow Fast Flow Fast Flow Fast Flow
b FiE S| e EEAE B A
PETHER
{mmol/ml} 0. 318~0. 25 0.18~0. 25 0, 11~0. 16 0. 09~0.13
HFEER (R ER) 24 10F A4 X 100 A q X 107 md X 108
FHEE.
AMLLEHER 120 mg/ml — 116 mg/rul
o HiNE A 110 mg/ml — 100 mg/ml -
RERERG — 50 mg/ml — 1% mg,/ml
% 12700 70 mg/ml — 50 mg./ml
FTHRE a0 80 90 90
R 45~165 45~155 45~165 45165
%A B HZ 45~16508)
BRik s 6% TS
pH BUERE(THE) 2~12 4~13 3~12 4~13
) 1~14 3~14 1~14 2~14
- XA H R AR R 1 mol/L NaOH, 8 mol/L & .8 mol/L #2820k, 70% Z B (7F 40T
e 7R
wEBEtk pH B R 1% BE 9 S0 A H R S s g iR 1
Bk 750 em/h 750 ¢m/h 750 em/h 750 cm/h
Kl REFH Cl-(Q X DEAE)H Na " ¢(SP B CM)ES . BT F pH 7. 121 C S KB 30 44t
HLE A 204 2B 20% M 20% B 20% LB
FREEF H Bic Directory 96'Pharmacia Biotech.
» 1 mol/L NaOH Hl 1 mol/L Z8 HEEH T H%k.
» » RAENGTHRE.
% 5-11 Sepharose High Performance 198 R21E*
SP Scpharose Q Sepharose
High Performance High Periprmance
G 8k oLl A
o g A —~30; —N*{CH;)3
W F 8 8 (mmol/ml} 0. 140, 20 0, 14~0., 20
B FE R B (mg/ml) 55 {RNase) 70 (HSA)
P AHE 25°C (em/h) =50 >150
T EIREES () 34 34
B 5B (e 2434 24~34
R ZERHNEH .6 Y% TELUEW. 6 %
HEE iR 24X 108 2z d X108
pH BEHE () 4~~13 2~12
¢ {:op) 3~14 2~14
PR A A AKEEEWN, 8 mol/L R .6 mol/L BN TOXZRER 1

mol/l, NaOH* * ¥ 2

» ZFFHMWIIH Bio Directory 96°Pharmacia Biotech .
% 1 mol/L NaOH,1 mel/L Z B8 HfEH T ##k.

r 4G .



5. 4. 2. Bio-Gel A R IRKIFISMER T3

Bio-Rad 227l 4 72 Bio-Gel A £XXEBEIGHE R T35, % DEAE Bio-Gel A BT
LA CM Bio-Gel A B F2e8e AR TF. 0 ¢ UMK B IRESR TR T R4 T HE
1537 THE. DEAE Bio-Gel A RSB oM, B - 2 XA X HEF SRR g
FUBIEAT . CM Bio-Gel A RFHEMH TRBEMN, B PETREASH B EREY. ©
MeE R SRR FREN PR, F R R R TR ER pH ot B B2k
/. pH ML F R ENTF . DEAE Bio-Gel A #1 CM Bio-Gel A By A SR 3% 5-12.

¥ 5-12 DEAF Bio-Gel A ¥ CM Bio-Gel A BRI A MIE

DEAE Bio-Gel A CM Bio-Gel A

Lo 2B —ZEEE K FRE
B Bio-Gel A-6m Bio-Gel A-5m
T pHERE 2~9.5 4. 5~~10
HTEE 20+ 5pueg/ml 204 Speg/ml
E®T CL- Na+
HERBEOET . mg) 45+10° 454107 "
o 8 i B 80~ 150pm 80~ 300m
HERELIRL 5 000 000 D 5 000 000 Iy
i =20 cm/h =20 em/h
T E AT 10mmol /L HCI 318 B

7 10mmol/L NaOH iy ®IF
A pH (4~12) B i
HFEEO~0. 45 mol /L) i % g £ %
THRERE 230C 2~30C
KEY, K pH 8 pH 7
T . 05% MaN; 0. 05% NaNa

* £ Tommol/L B8BTS pHS. 0 BT M5,

#* » 7 5 m mol/L Tris-HCI| 3% pHs. 6 B+ E,

* % » B 15X 15cm EEME.

ZFS| B Bio-Rad Lile Sciences Research Products 1996,

5.5.Source RETFIRHH

REEENEAEP G HEET. AERRTERE W ESEY 2 THSHE.
Source BF A FRBR K/ —, BFHEHFE 1000 cm/h DA B WO 7 BT BE PR B T A4
THENERE, FTURERRARSHRER, HREARBDOLFEREE, 7 HE
imol/L HCI ffi Imol/L NaOH FEAL % . B KK HIEL T E/E FH Hdr . Lo, Source
BFXEMFERAFBAERERERH. ANES. RTFNEFEN LRk %R
B, BMH Source BFRHBARA QM SFHR, HEREERE 5-13.

e 47 .



% 5-13 Source BSHI R IR

Source 12Q 155 30Q 308
HREEME 8 R AE o B 3R 1 SR IH
W BEZM/ 2 HEE
Brixd Mt er e, B AL, AP BK, 15um
L 20~ 1000nm
BEXEE IKBEHrEa R R E
pH # 24 2~12 (EHTET R, 1~14 GERTEEM)

KRR e BrA# ARt S i T )
TiEE 4~40 T
LT 2 Na*of SO§~ AEE T 203 2B+
HiEE

REFH 1 ml 2 6 ml

KEE 6. 4 mm (1 ml &), 16 mm (6 ml &)

HE 30 mm
BARE 1.5 MPa (15 bar, 220 psi)
/RME 4, 6 ml/min (1800 cm/h)

$¥{25| 8 BioDirectory 1996 Pharmnacia Biotech,

5. 6. MonoBeads % &1 32 #7

MonoBeads 2 3¢ # 5] 237 JLAE ¥ Pharmacia 2 8 #E B8 — 28 H A LIEKER
BB EAB TN . ahE, SR B ES RN ARETE. 2 ERE. X pH
BE ERAAEERAEQCLO Spum) ISR B, HEA LR TESE N, 7] N

W, MonoBeads B F#iE.

% 5-14 =FTHieX MonoBeads EEFIHERE
MonaBeads Mone Q Mone S Mono P

P31 RIA mmt EfFRRHk
H A —CHN{(CH? —CHE0 REHAF
BrEE (mmel/ml) 0. 3240.05 (Cl—) 0. 1610, 02 (Nat) 0,1840.03 (Cl7)
FER

HR 5/5 5> 50 mm 550 mm 5 50 mm

RH 5/20 . @, n. a. 5200 mm

HE 10/10 10X 100 mm 102100 mm n. a.

HR 16/10 163100 mm 16 100 mm n.a.
TR E (umd 1046.5 10+0.5 1040, 5
FHERE 0.3 £0.3 0.3
M, (EH ) =107 =10 =107
pH g RTE)D 2~12 2~12 2~12
pH S CEATR)D 2~14 2~14 2~14

MonoReads $ERF K/ (C, —COMFERE, 100%
Ef i 3t B S s N 3 R A TIRAT | AR

LR R

FREIH,, — R R
R EHR R i L |

¥ 55| E BioDirectory 1996 Pharmacia Biotech,
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® 5-15 FE R~ MonoBeads Hf0 A H 2

Mona G Mono Q@ Mouo Q Mono S Mono 5 Mone Q@ Mono P Mono P

HR 5/5 10410 16/10 5/5 10/10 6/10 578 5/20
HReEsksE
T (mg/HE)
AMEHEH 65 500 1300 : — — — —
REREA G — — — 75 600 1500
HHREAR Y §0~100  90~100  20~100  90~100  B0~~180  90~100 90~100  90~100
FR PR YA g 0 =80 =80 =80 =80 >80 =80 >80 =80
RS 0.5~2 6 10 0,52 6 10 0.5~1  0.5~1
{ml/mie) *
LE 2 B HHE Cmin) 5320 40 40 £~20 40 10 510 5~10
BAEI Mpa) i £ 3 5 3 3 ] 5

* BWAK, 25 C
¥ 3| B Pharmacis BioDirectory 1996 Pharmacia Biotech,

5. 7. Toyopearl £ & T3 #5%

Toyopear! BT 325 2 HE 258 Toyopearl REREEMNR EBRENES
RGEE M ME . B AT B8 Toyopearl £BT R84 DEAE-f CM-Biff, £ 5-16,

# 516 Teyopearl FEE-F37# %

DEAE-Toyoapearl 650 CM-Toyopear] 650

e BlE 2] 5 W HEH
e (em) 20~40,40~80) 20~40,40~80
TiEpH AR 2~9 6~10
hEeHE: oH g 1.5 4.7
HHE (PEG) 1000 000 1 000 000
EXHE # mmol/ml 108 120
HHZHAER mg/ml

hEwEH 26 45

®EH 15.0 ' —

HARRERES 1.5 —
B mlsch « om?) =300 =300

WRSIBNEE LR S TR TUER, L3 Thamt. 190,
(% )
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2 F X W

FRRIEER. ELE 2 F 7o 7. LBHRASIT, 1984

AEE. EWTETHEAR. Tl EEE, 1983

HAF S (—), BEHKE. 1086

PR E. W L-FR G A, B2 M, 086

Brown. T.A. Molecular Biclogy LABFAX. Bios Scientific Publishers, 1851

Bic-Rad Laboratories Catalog. Lite Science Research Products, California, U. 8. AL 199§

Budavari 5. The Merck Index. 13th ed, Merck 8 Co. U, 8, A, ,1984

Chembers } A A, Rickwood D. Biochemistry LABFAX. Bios Scientific Publishers, 1993

Fluka Chemie AG Catalog. Chemika-Biochemika Analytika. Switzerland , 1995/96

Pharmacia Biotech. Caralog. BicDirectory, Uppsala,Sweden. 13586

Rex M C Dawson et al. Data for Biochemical Research. 3rd Edition. Oxford Science Publicatinns , 1986
Whatman Brochure. Process Scale lon-exchange Chromatography, Whatman International Ltd, England
Whatman International Ltd. Ton-exchange Chromatography. 4/95 1996
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6. BRILIEN B

BERLIL IR RS T 0BT SRS A MM HS, EAHTERTRANFRE,

ATERRBBAN I BAARREREEN TBENTR AR 2 BHEE, SEARES
TR BB FAENT R AFF HBEROT I AR 7L K/ R 3 — 4 LI
BEREFREEFEEE TERIEHER,

6. 1. HIEBEEER

6. 1. 1-Sephadex G /W EWE RN SNES

Z# . Sephadex G-,

A8 . Sephadex G-10~Sephadex G-200 3 § Fift,

548 . TR MRS TR,

itk BRME G FEAMBF RN CBEE, B E G CBRERN, BAKERA.

HEEREATAR X 10 %, Sephadex HBFNFHALERE (£ 0. 1 mol/L LB LB
B1~2 /e, EFENTTUEEXSE. FARESHYESEEMAT S, BrEpss
BFE RER. FRAE>ENENE, ARELLE., BERNEEFESYSET
. ZBFEBEBIAER Y pH REWHE 2~11 BN . SRS MERSBNS TR
RIS ~8%10°, Sephadex G BME R EHEREHIIERE ¢-1,

¥ 6-1 Sephadex G RWEME B OMKIE"

Sephadex

7 HEH

BAE  RER HAHELE PH - BX

8 (B pm (mligy T (ml/g) T HHER BHEQ %ﬁaﬁ (nﬁﬁin)
G 10 55--166 l.oLre.l 2~3 <7 x 107 <7 X104 2~13 D
G-15 BG~181  11.54+0.2 2.5~3.5 <1, 5 X103 <1, 5%1¢ 2~13 D
G-25 ¥ 172~516  2.5+0,2 4~5 IXTM~5XT0  1X108~~5x108  2~13 D
i Bf~~256
| 34138
A 17.2~68
G-50 00606 5.0+0.3 9-~-11 EX10~1X10% 1,5X10*~3X10t 2~10 D
‘;F' 101303
& 40~80
b 20~80
G-75 B82~277 7.540.5 12~-15 1X103~5X100  3X103~8x10¢ 2~10 6.4
i 23~92 . IX107~7 X 104 1.5
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HF 61

Sephadex  EMME BKE BEp #1 HESENE L vH ‘ ﬁs‘fi’t
8GR em Gl TR (ml/p TR SRS RAE Y ?ﬁ"f (i[ffm;n)
G100 103~31  10.0+1.0 15~20 IXI0~1%10° 41 ~1.5%10% 2~10 4.2
HH 26~103 44108~ 1 X 10°
G-150 116~34  15.0£1.5 20~30 1XI10P~1.5X10° §X10%~3X 105 2~10 1.9
e 29118 18~22 B 10P~1, 5% 10° 0.5
G-200 120~388 20,0420  30~40  1x¥1P¥~2X108 SN105~6X10° 2~10 1.0
Ha 32~19 20~-325 S 1032, 52 10° 0. 25

« AEWEE O Pharmacia Biotech Bipdirectory 1996,
% % H2.8X30 cm EHTHEAE 257 HABKMEZ M.

D=Darcy's law,
6. 1. 2. Sephadex G BIENFRASHk -

G RZBRH R EERE KRR, HeTE Kk ((F R AL A L2
EHO . AVEANRKEATENREAKEESHERLE, 2 WH A SR ERERY
SEEES . EAKPBEKFNEZRNEFEREANE, TEEAD AT BKNEE ATE
#F| 100T, LA%E E HIE AR . Sephadex G I BIRB R BAE BB HAE 100CHEK
AR RINE 6. 2,

% 6-2 Sephadex G BIMRE R BB Ak AT mE]

RERE A B/ B A 8
G-10~G-200 20~22°C (EE) 106°C (HhIKE)

Sephadex G-10 3 1

G-1% 3 1

G-23 3 1

G-50 3 1

G-75 . 24 3

G-100 72 5

G-150 72 5

G-200 72 5

» ERemH IR EOR MM BN KB R T BRI R RS R R RN A R
RA SRS T B RmR 28 LB P 3 SRR T R I A P

6.1.3 BEHADKSKRE

BERGTL R RME R B A S W S B R R b R R D e R g R AR AF
H.&—fFA FMEASMET ARSI ERTENTTASE N, BERE2d £
W JE AT B TR 2 TR — B2 R, T A s s R TR E S e e 2 — L3k in L
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078 S B T A R AT L R B AT R R R AR P AR A L A R
RES), MR A LGHE, DIKE N mohas. SRNTEERIFRTERE LT T8
RERTAEGLIE ) DA BERETE 0. 5 mol/L S ALIN MK 0.5 mol/L HE LB IR AW P21,
— LI 30 A EFRL L. RIS P IBK IR 2 P BRI 4R h T B R R

R B, B A — SR B R A AR KA P BT R AR A ) . e
DITEAH T 1 i B () BLANHE 4% 00 A O, DO LUR 71 SR D9 07 . Ab BRI wf 58 LB Mk (R AL 38
@ (4 0.5 mol /L), FERT 0.5 mol/L S ALy 1B H F #IBK Ik T bk 85 Fi e |5 4
HREN IR ZUERAKLIE, AT S0OUM 2B SR NiLgEE Tz EthE
R, ALK GBS, BE B A B - RN Z MR, G
HBEREETE 80 C LU T AVIR AR . TE T PSR A9 EId oF , T A 5 — AR VR A, B P A 1T
T ST R A R 7R

i

(B AR A2 R A A A E K,

(2) NEER EH AT R RACH Z B, D5 TR O R B AR 1 A
450 R R0 T ER5r B EE ).

GIELBARAER TN, AT RS SR ZMNERKARTE UaRERE,

(A T FIBEME A S BN KR oA R 4, L BBRTE 25 M) Ak 3R

6. 1. 4. BRIt PEE T Sephadex LH BIfY4SM4E 5

& . Sephadex LH.

BB, Sephadex LH-20 X Sephadex LH-80 1L~ 4,

%M. RREROEE SN CHRBR B,

FrtE: G LB B FUE S 70K BB By WL R s B, T Y R g
BRERNR AR EK PN, T HEESRA R FEK, BREOERESHF
A E A HLIEFI A F G 56, BRI R B AR Mk — I B e B
FOERARR PN ZMZEBERT RS, LH RN ERRERKE S G R Ra
L, AT R E .

PRAE PRI BB EE Y Sephadex LH B84 FEE B ~10°,

Ve PR PERI R B ME AL Sephadex LH B HHE WFE 6-3, FE AR H H AL R AR £
6-4,

® 63 EIEMEEWER Sephadex LH BRI KB

Serhadex PHER W BN TEER 157954 7 Jo |
LH-20~LH-60 (gern} () B ES R mi/g THE (E#@
Sephadex LH-20 25100 200 IX108~4 X 103( 7, W) I E SVR. 9.3 3 /hat

11022 1% @) —#HPRD
LH-60 40~120 200 1X 103 ~1x 104 (7K . [ ) 12~13¢7K , 2. B
1x108—2x 109 = H H{) E=A W)
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* -9 HBIEMMWRRER Sephadex LH B &R

IR R mlig T HARER wl/g T8

2 ——————ett 23 —_—
LH-20 LH-80 LH-2¢ LH-&0
) T ad—a6 13.4~13.8 || @T 3. 6~3.9 11.0—11. 3
Wk e 4. 4~4, 4 13.4~13. 8 iy 3.5~5.8 11.8~11.3
ZHRERmMAE 4, 2~4.1 12. 8~13. 3 L] 3, 3~3.6 10, 010, 3
K 4.0~4.4 12, 4~12.8 P S L g 3,3~3 6 9,6~0.8
R 3.0~4.3 11. 9~12. 2 . e 3.2~3.5 9.8~10.1
o 3. 8~4.1 11, 0~~11. 3 L) 2.4~2.6 2.1~35.3
HHE 1Y LR 3.8~4.1 12.3~12.5 A bk 1,8~2.2 1.8~2.1
[2.3]. 3,740 11.0~11. 3 * 1.6~2.0 2.4~2.6
LRECE 1Y) 3. 6~3. 9 12.4-~12. 3 7B 7 g 1.6~1.8 2.0~2.1
RTH 3.6~3.9 10.8~11.1 B 1.5~1. 6 1.8~2,1
R B R 3.6—3. 9 8.6~ 8.4

6. 2. R TN T S W SR
6. 2. 1. RATMEILHRE Sephacryl S WIRIEE S

2% : Sephacryl,

f2 . Sephacryl $-100 HR~8-1000 HR 3t 6 Fr,

A TR R B R LT B e A B A R R R R

Frbe A BT R AR A8 RIFAVLRCEERE S B B, e ey b B e
E L BN, JF R 0. 5 mol/L NaOH ZEiE . et (pH 7 Z4) TS ERE . 5
Sephadex I, FE e B HE AT, 76 SDS, 6mol /L $h8AK & Smol/L. R ERHIFIE . 75
BRAMKENTHEE I HE, oM 3~11 8 pH EE#H.

REAGREEERERIEN S TEEEN I X100~ 10", BASBEEEES
R ¥ W 6-5.

#* 65 EENKEWREM Scphacryl S BB KTH¥#E"

Sephacryl 5100 HR S-200 HR 5-300 HR 5-400 HR S -500 HR 5-1000 SF
P Gan =K A

HEEH TX1~1XK 105 §X10%~2. 53X 10° | x108~1. 5x 105 2X107—8x 108 - —

=21 - LRI~ 8X 10 20108~ 1K105% 1104~ 2105 4104 ~2X 107 510t~ > 108
DNA HEFRER (bp ) — 118 118 271 1078 20000

£ | BEM.EEHA 25~75pm COFH 47um)

L) FRM RSN NN - PP R

HMEHRERBMBRE: 0 2mol/L 5 0. lmol /1. 328, 1mol/L &8, $mol/L JRE, 6mol/L #
fL¥FREs ML BB, 2mol/L S, 24% 208, 309 B, 0% 208 (FF 40 CRtiA® 7
Fy. 0 Gmel/L HEALEY T H F g5,

pH B ESE ) 3~11 3~11 3~11 3~11 3~11 311
pH B e danh) 2~13 213 2~13 213 213 213
MERBEE FE oH X E-F 8T A Mt Z Rt

EIERE Tl 121°C pH 7 B, 18 30 4+ 86

B 201 2 200 7,8 203 2.8 20U ZM 20% 7.8 204 2, B

* RRYIBILF Pharmacia 47 Biotech BioDircetory 1996, S22 R Hap LR 2x105~1x 105,
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6. 3. BRHEH BRI
6.3. 1. TRAEREEL Sepharose

(1) BEREMEBE R IR

HFR . Sepharose,

F2s . Sepharose 6B, 4B, 2B —fif,

GER . BRAREERRAULL MY,

5 HIREEREMERENNREARXBENRENG. BEEBEARERE
RIFCREE R BLE BT, AN EREIEE R, EF RS RAERE. S HEER AR
BEL AT UM 1X10° ~4 X107, K 2 58 @ A0 Sephacryl ,40 'C ML ERIME,0 CRIT %R
AT BRI S BN, ARRAEFARAESEXE. IFH R H
EFEAKE A 2 A ERBRESE . AMEATESTFEERR AN HRERS
KEHHG .

(2) CL BUESE I B (P 5

#¥.. CL Sepharose.,

k3. Sepharose CL.-2B, CL.-4B, CL-6B F =/,

Z5H) . Sepharose 1 2,3- R PFEER W ACBETT AY Sepharose CL FUIBERE,

¥E: BREE Sepharose 2B.4B,6B RyMEF4h, CL BUAERIHEOR T L My E M2
. REEEENEANTRROEHATL SRS FAERIEMERNTE. 37
REAR EPCRATEMIEYE . WAL Sepharose HI B A #E & .

*& 66 FIESME R RRY

B M 2B CL-2B 4B CL-4B 6B CL-6B
HAEESERY 2 2 4 4 6 6
HENE
HER TR0~ 4 X107 TX 10~ 4K 107 §X 104~ 2% 107 § X 1048~ 2X 10F 13X 104§ X 105 1 X 108~ 4 ¢ 108
E2 3 TX10%~2X 107 1K 108~2 X 107 3X 105~ 5X 105 33X 10~ 53X 10° 1 X 107~1 % 108 ] X 101~1 % 13
DNA HHER (bp) 1353 1353 872 872 192 194
FATEE (um £0~200 £0~ 200 15—~183 45~185 45~165 45~165
pH %k B (kb 4~9 3~13 1~5 3~13 4~§ 3~13
pHBZEE M) 3~1 2~14 3~11 214 3~11 214
KE- C A C A C A
B R 0. 83 1.2 U. 46 2.17 1. 16 2.5
BREER 10 15 11.5 26 14 30

@538 Pharmacia 237 Biotech BioDircetory 1996,
e AbEEE, C. pH 7 BT T 120 CRIERE 30 28,
< * ml/min,

® » % cm/h.
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6. 3. 2. IREXEE B Superose

BUIEHEEERE Superose & Pharmacia ARRMM —F & 95, 281 Bk £
B A LR AR AR R B B B i A IR B RS B RS T A ERBRNESY &
ETEOR.ZH. EBARETHIE. B AR Superose FEIEE & 8 % 6%y
Superose 8 #l G S E N 12% 8 Superose 12 W ff B R fyfF £ 44,

(1) Superose WFRIEE &

Z ¥ : Superose,

Fh2: Superose 6 F1 Superose 12 Fifh, B F B BR MBI R LA,

2 BOWR BN 2 K AT HT R A

FEHE: Superose MYNIMEASIT BV 2 R EHE , BB TEE IR (I 8mol/L RET
LRERFFERE WE ES FIEE R ARH BN SRS hEHERAN S
HAEL . ERBRA/N, F/DA RS . TN pH B Sl 3~12, B VeRt i pH S
A1~14, RERNV RS ERE, S TERRAE, B4 EKIERNE R, A ke E R
FAFFRIK . Superose MBI % 6-7.

® 67 Superose BIEIR

Superose § Superosed pg Superose 12 Superose 12 pg
[EEEE 3 Wi HR 10/30 K%, 125ml TR HR 10/30 F . 125ml
HER 24ml — 24m! —
FERAT (mm) 10 300 — 10300 —
EFERH — HR 16/50 — HR 16/50
HBBEEAR Mr 53X 1035 108 5 103~ 5 X 107 IX103~3% 108 1X 107~ 108
HERH PR 430107 4% 107 2x 108 2X100
PR (pm) 1i—~15 2040 §~12 20~ 40
famg e D 200 A 200 A
pH Bt (TR 312 3~12 3~12 3~12
() 1~14 1~14 1~14 1~14
BAREIE (Mpa) L5 0.4 3.0 0.7
HEME (ml/min) * 0.3~0.5 .3~0.5 0. 01,0 0.5~1.0
#RER S B A (min) 20~ 30 A 20~30 A
A EREES R T TE.
» EiA.25C,

HR 10/30 B9 ¥ {8,
ZF M B Pharmacia catalog, Pharmacia Biotech BioDirectory 1936,

6. 3. 3. IFIEMEE A Bio-Gel A

%ﬁ:: BiO—GE‘l A.,
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FF2 . Bio-Gel A-0. 5~Bio-Gel A-150 3k 6 F,

ot I Y i B SRR N

¥tk Bio-Gel A BUBASBERI 25 S Sepharose MARE . £ 2~20 CHRE. HILE
KADRUFEEESE T S ¥oREH 6. Bio-Gel A BIFRHIEESEN 10%~1% i H
TEWEHERENELENENSE, MEERKEBEANRE., L bHEFS Sepharose
A& PMEE, EpHA~13ER. A TEHIR, S DNA S04k, FESHERE
Bio-Gel A WI%IHE L 6-8,

# 6-8 TRIERERERE Bio-Gel A BUROBIR -

2e -~ MEERe WE FHEE e E HEEHREE  mAEZERT i
Bio-Gel A (R ey 8 B &Y (HREED E#bpy  (em KED {em/h)
A-0. 5m i 150~3c0  50~100 20~25
o 75~150  106~200 10 1X10'—5X108 200 =100 15~20

# 38~75  200~400 713

A-1.5m o 150~300  5O~700 20~28
B 75130  100~200 8 1X10%~ 1.5x108 750 >100 15~20

B 38~75  200~400 7~13

A-5m # 0 150~300  50-~-100 2025
o 75~150  100~200 6 1104~ 5 % 106 2000 =100 1520

H 38~75 200400 7~13

A-15m . 150~300 50~100 20~25
B 75~150  100~~200 4 4X10t~ 1.5X10F 7000 a0 15~20

4 3B~T75 200~ 400 7~13

A-50m Ho150~300  50-~100 20~25
o 75~150 100 ~200 2 1% 10%~5X 10 20000 50 5~15

i 38~75  200~400 7~13

A-150m H  150~-300  50~100 1 1X10%~1.5X%10¢ 70 000 20 5~10
| 75~150  100~200 5~15

# §T#9 Bio-Red 2+ "] HFF Bio-Gel A-150 RFIA, fﬂlﬂﬁwﬁiﬁﬂﬁﬁﬁﬁ%ﬁ‘]&ﬁ HAF RS, B
¥ {EHM A Bio-Rad 4+#] Life Sciences Research Products 1996,

6. 4. BB EEERE Bio-Gel P
6. 4. 1. Bio-Gel P BURER A4S MBS

ZFR: Bio-Gel P,

i35 Bio-P2 Gel ~Bio-P100 Gel 3t 7 #,

Z588 . PYRBEIE F B S R R B R BRI P R T S B R R K T BEE .

Rtk Bio-Gel P 5 Sephadex 28[H . S EREiH/EH T AW Sephadex B5E RNBAE
B2 R R 2K . KRBT SRR B MITE . £ pH 5. 5~6. 5 T LIE EME (120 ). 3
BRSHNZEMNELREEABNANEE L), THRE/NI 2R ESERE, k%

» hT .



By Rl T A 554 SDS. AL R RE, 0% 8 MW (v/v DI A o4 A L |
T{EfY pH JEE H 2~10, Bio-Gel P BUMEE A BERE 6-9.

F 69 Bio-Gel P 2R RIIE
i (g BkE & TEHH % M W=

nE R (A (pm)  (ml/g FEE) Gul/g TR GERMED (20°C 100°C)  (em/h)
Bio-Gel P-2 o 200~400 4590 L5 3 14103~1,8%107 4 2 5~10
54 ~400 <45 <10

Bio-Gel P-4 o 100~~200  90~180 2.4 4 8X10%—~4x10%F 4 2 15~20
M 200400 4590 1015

R4 ~400 <45 <10

Bio-Gel P-5 F 100~-200 80~~180 3.7 6.5 1x108~6x108 4 2 15~~20
H 200~400  45--90 10~15

¥ ~400 <745 <10

Ric-Gel P-5 DG 100~200 90~180 15~-20
Bio-Gel P-10 F o 100~200 30~180 4.5 7.5 LEX103~2X100 4 2 15~20
H 200~400 45~-90 . 10~15

Bio-Gel P-30 H 100~200 $0~180 5.7 9 25X 1084 X 100 12 3 7~13
M 200~400 45~90 6~11

Bio-Gel P-60 o 100~200 S0~180 7.2 11 3X10%~E10 12 3 ' 4~6
M 200--400 4£5~90 3~5

Bio-GelP-100 o 100~200 B0~ 80 7.5 12 S5X104~1X10" 24 5 4~§
200400 4590 35

ERKT|$(EH 3 Bio-Rad £ 7 Life Seicnces Rescarch Products, #f B - — #8182 22 D05 A # Bio-Gel
P-150, Big-Gel P-200 # Bio-Gel P-200,

6.5. LRI 7 JEHERE Bio-Beads

RERBLHRUEZMM 2R R A TR AR . #RABHINEER
A SR B AR B B G PR R

6. 5. 1. Bio-Beads BHTBEMISFEES

Z ¥ : Bio-Beads S-X Beads,

#1128, Bio-Beads S-X1 Beads~ Bic Beads S-X12 Reads 3O

Gitd. Bio-S-X BEBEREZ M, “ZEER SIS,

¥4E, Bic-Beads S-X Beads %7 &, MIRER R B REE,, AP EN T RARE
200 CU EREAE. HRAREARR LR 5 £ 00 S0 KBRS Bsek, & HF%.
FE.CHE MEAR. _FEFBR BT ER, SRS % 0 iR =
FAREFEREAVIER . EREEREIEN PEROERERS RHER, HEaH
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BEAMIMAPEFNAEES, RX SRR EARTEE Y,
Bio-Beads S-X Beads ¥4+ B HE N 4 X 107~1. 4 X 10", Bio-Beads S-X Beads 1§ %
EIWE 610,

#F 6-10 Bio-Beads $-X B 4B

Bio-Beads T b A3 Wk fehEER HHETEH HEEM
HE (%) (H) (am)  BE cml/g TR (IE R (JE IR
Bio-Beads o
S-X 1 Beads 1 200~ 400 4080 7.5 63X 1071, 4> 104 1.4 %101
S-X 2 Beads 2 200~ 400 40-—80 6.2 1 10%~2. 7% 10 2.7 X100
5-X 3 Beads 3 200460 40~ 80 4,75 ~2X 0% 2w 10t
5-X 4 Beads 4 200~ 4400 40~ 30 4.2 ~1x10% 1. 422108
5-X 8 Beads § 200400 40~80 3.1 ~1x10% 1198
$-X12 Beads 12 200~ 400 40~ 80 2.75 ~4 %10 4% 102
S-M 2 Beads 2 2050 2.9 63 10%~~1. 4 X 104 1. 4x 104

A FH YR E Bio-Rad Life Sciences Research Products 96 #858, i =& B %+ %% Bio-Beads 5-X 2, Bio-
Beads 5-X 4 & Bio Beads S5-M 2 #FME. FHRPHRIA . EIILFHYSHEESREZF AR 8N,

6. 6. Superdex & BT IEAN T

Superdex f&— %} Phamarcia 23 w24t 80 FHEEROTE A TR, B DT 0 B A% E
VRSB T R A L, LR, KRR, B MR UM SR LA TR
Bik @B SR,

6. 6. 1. Superdex SN ES

& ¥ ; Superdex,

28, Superdex 30~ Superdex 200 tE=#f,

4t . WEELILN A SRS FLBE Rk LA R R B .

FFPE :Superdex FEB St BRI T AR RHR G B4R B T lEl e, Bfbrpmtee
B RENERKMETBETA R EEHFEERERE. 0. 1 mol/L HC1 & 0.1
mol/L NaOH H &R 40C £ 400 /MG BB RRARY , 3 1% SDS, 8 mol/L JRER
6mol /L RBEALIG A 1, ORI B AU AIEIEGE . RN QH DT EEHN#K
W HopH R0 3~12( T4, 1~ 14 (%), Superdex B %1% % 34pm 8 B E

Hi 24~adpm, FFTEFIBITIEN A 20% Z B . #]4%R Superdex BERFHIH AR BT T3 6
11,

=55



Fe-11 BHEE Superdex BB ETENHE

upeT = ek HEE: §R e LR

Superdex  MI{% 5 . P ME R ¥R
B jrn BRIEH W T it Mpa cm/h
30 24~44 <TI0 317 114 0.3 100 N N

TE 0 2dead 3} 10T~ TN M I —3X 100 3~12 I~14 ©.2 100 BEAFY.MRARS

200 2444 1XI0'E X1 IX IO --1X10° 3~12 1~14 ¢ 3 100 m L KEAS

* Pharmacia 22 G BEBEFHIRETE N 13m0 F01 SR I A< [T S0 K 000 ) 4 20 TS 5T

6.7. BIGEEREERE Tovopearl
6.7. 1. BZ HEFEVGRE Toyopearl BY4EHE S

Z% : Toyopearl,

AZ . Toyopearl HW 40~HW 70 1L ¢ fh,

4 RRB B,

T - HEL PR, BAERE, 2 RRARRN R, AE 12008
ER W ERR EBIS S E SR AP SR AR AR, BB Nk
Y (B RHEZE A ML R R B LB 8/ . Toyopearl BYE FLIER R B 894 B B H
gtaE . mEMHEGK, KR@RaeELNs Thg em 2,

T 6-12 RZIEBWBIEE Toyopearl f20E

Toyopean o fi 3 i i85 X{E G EHEE BREgER b
5 h (um) (/g THERE) HEEND W (kg em™%)
HW 40 il 50100 '
e 30~60 I~d 1X10%~1, 65X 100 13 10%— 53108 7
ki) 20~—49
HW 50 H 50~ 100
it 3050 4~5 5108~ g x 10t SX10E~2x 10 7
i 20~ 40
HW 55 H 50~130
Eill| 30~60 45 1X 108~ 7 X 10% 1 X 1H~2= 10% 7

4 20~40

HW &0 i | 50-~100
# 3060 3.5~4.5 5% 109~110% 2X 1053 X108 7

k] 2040

HW 65 H 50~ 100
i1 30~60 34 53¢ 108—5 % |0F 13X 108~ 1108 10

B4 20— 40

HW 70 bl 30~~100
M 3060 3~4 B 3 10— 5 3 107 1% 1031 % 197 7

# 20~40

FESIAHNMESR, S8 v P 7 LEERSH, 1984,
- 60 .



6. 8. BEMELUE B 4 T-REATE

BEIEAr FREFAZHNEESE - HES> TRIFE CMWL,ES FREE Y
13 700%] 67 000 JE/R WM ~A T FREME (HMW); 4 FEREH ¥ 150 800 P
669 O00IE /R, B Fit 73 F BAR AR XA A B A B R4 2000, 4 F &9 ~2 000 000
B /KRR, BB IE A A F AT A R LR 6-12 M3 6-13. PR AU BERE L 28
P EIRHERIEM &I, — T H FERGTE A0 FRIRER BFE 5-14.

* 6-13 ﬁHﬂiﬂHﬁﬂ?lﬁﬂEﬂ?iﬁﬁﬁ
SFREE 13 700~67 000

HEHE BTER
BB A (ribonuclease) 13 700
P E SBER ( chymotrypsinogen A) 25 000
BRI# & A (ovalbumin) 43 000
£MKHEEB (bovine serum albumin) 87 000

BEOWER (blue dextran 2000 ) ~2 000 000

* 614 RMETEBAESFRIFRIER -
STRET 158 000~669 060

EAR aTER
BB Caldolasel ' 158 000
i EALEBE (catalase) 232 000
BEH feritin) 440 000
FRIRREH (thyroglobulin) 668 000
EAHEM (blue dexcran 2000 ) ~2 000 000

Bl BRGS0 FEARHERF &0, T TRET A4 T RITES M AT S TH#
ERMER ., Wk 6-15,

0610



Fo1s ARABASTTRIFRS

SRR
aTHE
P EH XA

BREK GEFRED glutathionin reduced 300
HFEAERE (Wi glutathionin disulfide 600
HERB12 vitamin B-12 1300
el 18 bacitracin 1400
2% LR R ACTH 3500
HHEaEC cytochrome-C 12 oo
NaOEH myoglobin 17 000
o IH MR a-chytnotrypsinogen 24 500
R AT Y carbonic anhydrase 31 000
R EN ovalbumin 43 000
41 R E L bovin serum albumin 67 000
HEBER transferrin 74 D00
EENES G G 158 00O
mEEEAE fibrinogen 341 000
$EH ferritin 479 000
HiEBED thyroglobulin 670 000
mEGM nucleic acid viruses >>1 000 000

(2 )

£ ¥ X ®

HIHEEZR. LB Py 7, B S, 1984

Mei 4. A (—). BEHET,198]

NE R EHTEFREAR, b2 Tl ukE, 1993

BEWE T d. EmbERadR. By BaEE, 198

RS, BERaik, BEHE . 1985

Brn?wn T A . Moleculsr Biology LABFAX. Bios Scientific Publishers, 1291

Bio-Rad Caralog. Life Seietice Research Products 96, Bio-Rad Laborataries California 1. 8. A. , 1996
Chambers | A A,Rickwood D. Biochemistry LABFAX, Bios Scientific Publighers, 1933
Fluka Catalog. Chemika-Biochemika Analytika. Fiuka Chemie AG Switzerland., 1995~1996
Pharmacia Catalog, Pharmacia BioDirectory 96'. Pharmacia Biotech Uppsala Sweden, 1996
Rex M. C. Dawson et al. ,Data for Biochemical Research. Oxford Science Publications . 1986
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7- FREH
7. 1. FREAEAT

AR BT IR~ BT AT 9] D A 00 430 IR0 0 3 R0 O 0 0 B TR 6 2 0 2 o
i‘IIEET?J(K?’fr‘ﬁﬂﬂi%%(ﬁﬁi)_tﬂﬁlf_#%‘(HEW)H‘J?’%‘%?HEJ’&‘&W“&W,H&ﬁﬁfﬁﬂf
TERILN Y R4l B T 5 R R R R SR (S e R R S
BEMBERERN, ZREO SELMNS RRER N, R B - R, B RER
HBE 22 IR P FIHEA A B 40 A Wk R R R 00 IS A B S R, JE S R i3k
i 9 25 2 A 1) 9% BE W R0 0 R W] pH M 2% ENENOHFARERUEAS TS
VB AR B, A LR AT L T8 WS by R R I E & BRI F
RENEDHFENFRRAER.

FHBH G = 1340 254 0 44 . R 9 2R Cmatrin) , — 4[5 B (spacer) R4
R ALEE (ligands),

(1) PEtER. B 4%“5%%]]5%}*oE’:EE‘%W—’?E@E@(epichlorohydrin) ,

..'.Z.ﬁ%ﬂﬂ.(divinyls,aulphone).ﬂ%ﬁ{t%(bisepoxide,bisoxirane)fﬂsﬁﬁ%%o BEEH
PRRCHE - H ST A RAR R IR, I3 15 S 1 BB - 47 4 % Coligo-d T-cellulose), Foith 354
B 3B H R BE A8 BF (dextran) | % Vi 45 BE B (polyacrylamide) , B R T ML L B &
(hydroxyalkyl—methacrylatle polymers) R BERE S5 (B %% 7-1.7-2).

(2> MRS MR N FHRE, HEES R 8T (steric effect) A[BE 2
# B E L5 BB B, Wy AR B I, O L 2R AT REd 2 BISIA— 1 EIFRE . B
HIEIRE R 6~8 PRIETHREE, NERPIRE D 5K EY . 5~ 1nm . A B2 BT F ¢
K #y, Wik 17 TR T BB W5 KD FHEITHAK R 7] BEEE R R, B LA R & 7
FAREREHE, YEERKSF WEEAIR, W AMEREE, AR ELE R
Al R 7-3 F 0GR MRS BT A 0 R, SR KIS R R
O ERAENAKAFRIMTRESES BREH T TEERE SR TL
fENRE, FERLWHYRY FEERAEE, XY — %€ H R BR ¥, R RES
FHGRHYAL . W (NADNADP) M (ATP . cAMP 25 1% AL vl
XEA AW SRR, SR RIBES S, R (B E 7-0), 57 R 3 2 L 2 5 WO I
MG, TATRRSHEESRESQDEK,

*+ 853 -



711 RHNENERNER

E L i ""J\ ﬁ A -
3 J'} - - - .
. ) (]’.LI!I) (IlITl _&ﬁ?ﬂjlﬁﬁ) pi] mEEmJﬁ EMEW Ei #

{bar)
x5
prd sl E
(1297 3~10 450108 2~14 &0 222 FHTHR
TERR VB F
(1254 540 450 16 A I 60 EoF 1
Wi 40~120 212 HELi 5 e
BRI
superase § 13 SX109~5X 108 1~-14 15 - BE
superose 12 10 “3X10° 1~14 30 R
B
Hypersil WP 300 5,10 30nm 2~§ 1935 R HiitpH 8
' N §
LiChrospher range 10 30~~400nm 2~8 — TEmM
Sclectispher-10 10 40nm 2§ 80 FE Tresyl-2 B
Ultraffinity-EP — - z~8 - #HEHE
&
TSK-PW range 1020 109 ~3x 107 1~13 130 B2
separon H 10040 10 <1 %108 1~13 50 ELE "
Dynospheres
XP-2507 20 5~200 nm 140 P8
Eupergit C30 N 30 103~ 25, 3¢ 102 100 8% 4
BFEAERE N-N'bis 5 %
BEZH Fli% 1100 EHFIER
RESR
B Chamers ] A A,Rickwood D. Biochernistry LA'\bﬁA.X.' Bioa Scientific Publishers ,19%3.
7. 2. il AR 4412
;72 EARTEE
VA2 R Ae B A P T & R
i ZE R
0 0 BERHEH LR
g — e _ i L SCRASE TRy gD 3
YA H 5 - ke Ho—gx ] R—NH; Fo—c—xn—= SRS ERREK
]
o R—NH NH
[FO—C=N 2 | EE RN
}_O_C‘NH_R Tk TEH Y
'»o &, RibEmEH N
NG " BT bl MAEE AR
wiemmen | N SLNTR HIBRAE, R IR
}~0 B TEME pH KT
1BEYESTARE
i) E. BT & S
}"‘O_C_\[H_R —F%E !{Eﬁﬂ?d‘

o G4 e



®FET.2

[
| ] ; E ; 3
R IA BRI T N 2 R AC & 5 By R iy F B
o (u) Y o N-75 5% 31 B 3F i BS
N-E O—C- HERELAEL
N _ || =] [ P
B ! © Q RNE, Fo—c—nH—z oH B F 8.5 iR E
o KA. PR
Eik - ’ 0 (l)
- . R—NH- g =
}_() C‘OON(% —(0—C—NH—R %
HEENELRER
2. B¥ Ak, pH?. 5
_ T DI R %L 7E 1 mmol/
T [ OO0 CH ey KoM ik T el
¢ LB 5 SH &
NH: R . BlBRE
g
X 73 HEERHIEE
) PR ALY ALk ay .
% ® A on g T #ATR TR -
’,NH < (CHaz)u - NH; R—COOH —NH—CO—R Pt =23,
4.' 5! GI 8' 10!
]—0 *CH; - CO + NH + (CH3); - NH; R—COOH —NH—CC—R 12 TR, 53
FRERT L 7 [A]BS
* }——CHQ * NH + (CHg)s. NH + (CHz); + NH: R—COXOH —~NH—CO—R Wrem. 44
g R R
o B ¥ B
e {earbodi-imide)
. . N n=2,3,6,10 &
’—o * CHa + CHOH - CH; » O(CHy)y R—COOH NH—CO—R £
0 '
NH; » (CH;)y * NH + CHs - CHOH 'C‘ng
‘—o » CH, - COOH R—NH; —0:CH,-CO—NH—R  — B ks
. B TR
*
ﬁ }»NH- (CH;)s + COOH R—NH; —NH + (CHy);s » CO—NH~R
%
i
}—0- CH; - CO - NH «(CHa)» '!?H R—NH; ~-CO—NH—R 10 [ 7y 2
: KIERE

HOOC — (CHz); - CO)




R

IR . LAk
% s e HEBR R
—CH~—CH: —CH—CH;—~
\( 7 ~ o/ WSS N FRR 1k
) { hisepoxide ),
—CHOH—CH;—NH- -R R 12 4
0. et - crom - ey 10 _CHORTCHOTR TR, B
R CHOH—CHz—5—R 2 i et T
F4 AHD RNy, pH12~13,u] 5
T E CH—CH~CH;—() R+*0OH AE EREER
e o R - SH TR, 2 41
-8 T R 6y i
BBk RihRRE.
HEcha: drtias
AT o
kibadn
P
B —NH—N=CH—1§
£ —NH-NH-CO - (CH;): - CO + NH - NH» R » CHO } NaBH, ISR
—NH; —NH—NH—H,—R
. NH:
0
|
E }»NH-(CHst-co-U-N\ Wk s T
a:aafm 0 R-NH: —CO—NH—R ) B 7K 1) B 7,
oy N-FEBRE B
ey I By £ pH2. 5
w0 " CHz - CO - NH -(CHy), NH Bl LRtk g
T 0 CO
ﬁgg r{ // R—NH; —CO—NH—R F10PETE
) L(ﬁdﬁco%uhh K IR
0
/CHs
f——o «CH;z » CO - NH .(CH2)3N§+
(CH;); FI54TETFH
0 R—NH; —CO—NH—R FEAKIEEY
l:zN- 0 - €0 « (CHy):CO » NH
0
) i . K—SH —§—%—R HiEL s
}»NH CH; » CH; - SH T
NH + (CH:); » NH - €O « CH, + SH R=SH —4$—5—R
fg - ’ 2 5NCBEAM
<H e B o T B 4F
- }—O + CH; - CO « NH{CH;). -r|\IH R—SH —5—5&%—R T E R

HS - {CH2), «CH -CQ

|
CH; - CO +NH

v« 55 -



#E 73

fe) b L4 o] AL AY
% S 1 S B R
S58iksH
AT 5 5 AR, @
HER e J— = -~ e R ¥ E
e }—o CH, « CHOH- CH, + S S—@ R—SH 5—S—R ?3 =4, g
£il T W
. ]
e A
Hmc-CHz-NH-cl,() (4:0 BAREH I,
—NH -(leo(CHg)g-CO-NH «CH—-CH 5®%e ¥4
R—SH —&—5—R & ¥ AT W B
COOH _ & aEs%
Q—s«s-cm HoREX
: B
£t SERHARW EERAER
R | :
Pﬂwﬁﬁﬁ RCOOH  —NH—CO—R g?;gg
(B{ R ). —NH, gég‘ﬁggw
- NH— HRELE
¥ MR B
%
=NH - NH (O {CHz)zl:Q
lil‘{)
T;TH RpifmEan
« (CHz)g + €O - NH * NHz LI ES
CIH {CHz)z + CO = NH » NH. ﬁliﬁ%.yﬁﬂﬂ
(I:O Ei5h
NH
e
—NH - NH « G0 » (CHszCE
«®

#HE Chambers ) A A,Rickwood D . Biocherisiry LABFAX,. Bigs Scientific Publishers, 1983,

« §7 -



7. 3. WR 3R] B BC B

%® 74 FATHERRERRER

[[78: 30k Foos -5 e &+ L3
HERA ATP,ADP,5' AMP,2 AMP W% Bt 79038 5 C6 BEB Chydrazide) 54 4990
35 cAMP,2'5'-ADP, PRIBESLORERLY S
3'5'-ADP.dATP, AP:A,
ol
CTP,CDP,5 -CMP AL R B AR R B X R AR ]
GTP,.GDP,5-GMP (4
-FR-GTP
2’5'ADP & 3'5'ADP &% NADP & ®
UTP,UDP,5'-UMP UDP-# ###g CoA M HELE
EEHRE oligo 4T oligo dA ,oligo dC T 5 MRS THTERER . BETE
EHHFR oligo dG ,aligo d1,DNA Mt E ) M E K EDT 20 M
(CRAR B4 3
Poly rA,poly ¢C,pely ¢(,
poly I, poly rU,poly rl.
poly rC,DNA(IFH:)
LR LS NAD,NADP,FMN NAD,NADP #E & B 6~8 1[5 T €1 |
CoA HMG-CoA W E
SR RS
WheAWE . HELpkuy W AFES—SH EREE—SH &
ol O SR BEE T WA R B EE
1 -
ROEEE B FEAD 20t L-HHAL, BB ETEEFIREMECH I
D-WFE B8 D- %P H A, L. AFRL RSB EE S
D-f5 88,
L-FRERE
BRHKGERER L.
CEFRT.
W ARSI A
S-ERCL B, OB R B, 9 BB
BHR HATHREA A LEEEER, —HERER T HEBRI RSN

REEARER HERAXK,
PREERR BEESR.
EFRRE HPERE,
AamBERE

fEHE -

* BB »



e

iRE- i £ B &

= B

EAS)i GRUEREL. BOAELR(AHRIIE
) BEORMMA AR NEES. R
BoAER MEED, «HAEES, AW
EH.RE R X

] DAE L A¥E.DAEE. D- LA,
DHES.D AR N 2D e
B, DA BERE N- O BE-D-L AR D3
¥.D#_8.D-EFE.T8

b BB F3G-A(Cibacron Blue)
T-R%4T HE 3B, (Procion red)
EEFNRE
Bk B HBHE-NH-(CH,),-CH;

n=0,1,2,3.4,5,7,%,11
ﬂﬁaﬁ-NH-(CHz)rCﬂHs
HHE#¥-0-CH; CHOH-CH,-0O-R
R=-(CH;3;CH; & C:H:

HEEpmmi HE WM (aminophenyl boronic acid)
m % P-H & #* M (m and Pamino
benzamidine)

HEE (chloramphenicol )
RELTE] R e SR T A AL
(cholesteryl hemisuccinate)
HERE, i S LR

HE BB 2h

. 1iF-1 1

p-ERE R K R

I B — B4 BB (imindiacetic acid)
ZEHREPERLE
(tri-carhoxylmethylethylene)
_H & (diamine)

B A E (oxamic acid)

By % (phenothiazine )
A

CREATER&GETHERRETE
B L

8 RO — I LU GO B
PR E R EIRG B L 5B L R
A FIR |, TR B — 1 B
% o ot B HRRE R

WL L R AR B, — R ST I
L R AR A A

A R B B A A W B
EETHROME-LHEEN

EWEL HEIR 3 38 NADP 698, B 5%
BRIENH

T 5E B 0K Bk 4 B R
3 5 #F-NH-(CH2).-CHs 9] 1€ B & B
7 AR B M

TR UM (cis-dicl ) A

SRt EnuRAE ey

HE RS

#fiE Chambers ] A A,Rickwood D. Biochemisiry LABFAX. Bios Scientific Publishers, 1003,

Cé %)

« (G «



£ 3 X ik

FHFF. S FEWMFREER, £ EEHESHIE, 1901
Chandra P. Appel W. 3 M 883 Sh-FEWF 2k, Bl 1577
Lowe CR. OB &13. FHEF SR, B2 83, 1083

Mohr I, Chrometography affinity. Marcel Pekper inc,1985

Sewell P A. Chemistry analytical. John Wiley & Sons, 1987

«T0 .



8. BWHR.WILIEREFBIEE
8.1. B

BTSN B A S R S Rk, B LR
A EMREGKR . CEFBSEEEBNE G LR ARR LG ML, 855
PR T D T RS REE L TR AT PR RE TEFS N BB TR
B TE BRI T 25 48 3 20 % B B NFLALAR A /S M sl o o8 4 PR R PR 28 U R
AECFIREER G VE . Ak bR e § g P i TAME AT = R /N4 T8 H e iy sl 1
kB B EREARF R KK B o W 0] RS S R T e S e 4

HAsm sl i A 28 ~ K R — T A A SR B4, B — KRS
HERIEENE, MR A5 ED MR &P NS FHRG BN, TREETR
1X10°D, kL Spectro por 3 #1585 20/ 8 X FF KT 5 .

8. 1.1 HHEEENRRS
Spectro por B A4 R IREN S BB, RERE 81,

# 81 Spectro por BAFEER B BN &E

o suin ST RS E HERE HiE L &R
(D) {mm) {mm } {mm) {(ml/cm}
Tpcctra por 1 7 £ LOF R 109 10 6.4 4. 0501 0.32
23 14. 6 0. 028 1.7
a2 20. 4 0.028 3.2
4 25,5 3.0
50 31.8 0, 046 8.0
100 £3.7 31.8
120 76,4 15. 8
Spectre por 2 [} 1.2% 10t ~1 4% 107 1 2.5 0. 08
10 fi. 4 0. 051 3032
23 15.9 0,027 2.0
45 28. 86 0. 024 6. 4
103 63.7 3.3
120 76. 4 45. 8
Speetra pur 3 3 3.5 Lof 18 1.8 0. 033 1.0
Ah 8. B a.u23 f.1
34 344 4,03 9.3

71 .



#H&e-1

rFRREMH RYERE "I L 8;3 wH
okl e (D) {mm) (mm) (mm) Cml/em)
Spectra por 4 ] 12X 104~1, 4104 10 6d 0. 051 0.32
25 158 Q. 020 2.0
32 20,4 0. 028 .2
45 28.6 0. 025 6.4
75 47.7 0. 041 17.8
Spectra por 5* 4 12X 10%~1, 4% 104 85 41. 4 13.4
100 63.7 32.2
120 76. 4 45. B
140 89.2 0. 082 63.6
Spectra SMT** 3 1. 2X 104 ~1. 4 X 104 4 2.5 0. 05
8 2.1 0. 20
10 6.4 0. 51 0. 32
16 0.2 0. 81
Spectra por 6 * * ! 1108 12 7.6 0. 46
(1) 18 1.5 1.0
38 24.2 4. 6
45 28.6 6.3
Spectra por 6 4 2 108 12 " 16 0. 46
(2) 18 11.5 0. 30 i.o
38 24.2 4, 6
45 28.6 0,025 6.3
Spectra por § 3 3. 5108 18 11.5 0. 030 1.0
(&) 45 28. 6 0. 025 6.4
o4 34.4 0,030 9.3
Spectra por & 3 B 102 23 14. 6 0, 020 1.7
{4) 32 204 0. 028 3.2
50 31.8 0.028 80
Spectra por 6 4 1x 104 10 6. 4 0. 051 0.32
(2 23 15.9 0. 020 2.0
3z 20.4 0. 028 3.2
45 28.6 0,025 6.4
Spectra por 6 4 1.5 104 10 6.4 0. 051 6.32
(6 25 15. 9 0,020 2.0
32 20. 4 0,028 52
45 28.6 0. 025 6.4
Spectra por 6 3 2.5 104 12 7.6 a, 46
7 18 11.5 0. 030 1.9
14 21.6 0.025 3.7
Spectra par & 3 5160t 12 7.6 0. 48
(8) 18 11.5 0. 030 1.0
14 21. 6 0. 025 3.7

cHERARFRAN UHERITHENES S,
* * SMT Simemicre tubing M BEHIF4S,
* % % por § BITRERETY, AHEHR 1LUXTRMN. FHEEBESE por 6 Z2HFANFSREFSES
AR, TR,
« 7%



%32 HERBREHRROME

i

Spectra por

CE" {13

CE(2)

CE(3}

CE(4)

CE(5)

CE(8)

CE(?)

CE(8)

CE(9)

CE(10)

Fhk ATRBRTHE Rl Hiz i 33
{D} (mia} {mm)} {m!/cm)
1 1102 8 5 0, 20
14 6.4 0,32
12 7.5 0, 44
16 10.2 0.79
t 5X 107 3 5 0, 20
10 6.4 0. 32
12 7.5 0, 44
16 16. 2 0.79
¢ 1% 103 8 5 0.20
18 B d 0. 32
12 7.5 0. 44
16 10,2 0. 79
4 2x 10 3 5 0. 20
10 6.4 0. 32
12 7.5 0. 44
16 10.2 0.79
1 3.5%10° 3 5 0. 20
10 6.4 0. 32
12 7.5 0. 44
16 10.2 0. 79
4 5% 107 3 5 0. 20
10 6. 4 0. 32
12 7.5 0, 44
16 16,2 0,789
3 gx 10 10 6. 4 0. 32
12 7.5 0. 44
16 10. 2 0. 79
4 110t 8 5 0.20
10 6.4 0. 32
12 7.5 0. 44
16 10.2 0,79
i 1. 5104 8 5 0, 20
10 6. 4 0, 32
12 7.5 0. 44
16 10,2 0.79
4 2. 510 8 5 0, 20
10 6. 4 0. 32
12 A 0. 44
16 16.2 0.79
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8.1.2. ErRFiLE

THRADENT RAERIGR G 105005 H ol AT, LR | T2, — & et N
RN, R REOK A s B A, M TFERE SN0, B T sr i 4,
R EBHIFAY WY 0 1% RERNESFBR L. WH 10mmol /L BB S5
B AT ARG T Y 50% 8 2B, 10mmol/L B EDTA T RRIFHER X E
2. EDTA QGEFGEN SR XS FKSsaAont, DA RS E SRS sk,

8.1.3. BRHRF

I FITHRBEN RN REEEHNE SR G2 ESTmEy I, &
R ESESED.

2. MR AT IXIRPRAK 0. SUBRILPHE, N EAEETIAY
BRP U RFEBERE, T4, I e CR R REE,

3. 0l S EAE F BT, BRI 5 O3 F A iR T4,
5 TR 5% BE B 4

4, R ABENT RV R TSNS, SR LW B YR, BB R —E
Bt 18], 3 H & A AL BRI bR, DR S A B T B B RS R . T 285k
%, RIFE sO%BHME so% i Z B,

8. 2. IR RE B 22 57 ik

BROFRBE, LARSHEWER , HATE AR 72—tk rLat o8,
BB IR AR D AT 0 TARCH B A M T RSt FT LA ) S 7 T R o K 430 A7
BRETHEMERR AL IR 007D o P o 3 SR04 T Y T SR 086 3 WA EBE GR0 BEM AT S8 . A S 40
F L e R — S BT

AL IR AR E LR T O TLI 08 DA BR 2 0 W B B/ INBORE 2 L BB o — ST S Bk Y
BTMESRE TS MILEBY AR L BRI e TH Bl 0 FR R A
BAKAD FEERF AT ZHE AN E IR, &N FEFHEHRRLHRE 2, 5T
XD BAE L REZRAZ . MALER 2 H T RREOGRE . Bk bR
UEBR PO A o PR 62 S SR B A A 1 08 % . 3% 8-3 I 0 FROMTLAB RO Bl IS, 18T B A L BT
o H (9 IR

PUR v 3L e A AT I8 BE

8.2.1. BEERFEEH

B £ A 18 P (cellulose acetate membrane) R S M R .2 —. Sk
BARERMA BB RS TRENIRE. THZ S0CHER. EEEARR
W, B LY 150pm, £ B T AW R 08, 40 B S R 0T U R B A (L B8 ke
8 A 9 B SR B R R KR I P N OR, A SR BR . IMANE B T RBP4 e vk 2 . T
BERR LTS UE M E PI VMRS KRR, A FHL i i B A pE P B 8 4,
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F 83 RILEMpy R

A S LI fei 1 A )
RE MR AT 4 CA B BERZ LT 4 cellulose acetate
T ER AT 5 M CNE TR LT cellulose nitrate
- 2i1d. . PC & W ERAE polycarbonate
BRI PA B BERH polyamide
HEAERE RC & FETHRE regenerated cellulose
REHFEREHR _ CE & & EFE mixed cellulose ester
912 — 2t nvlon
b Ui f ] PTFE 8 FMH Z 5 polvtecrafluoroethylene
WP R PP EE AR polypropylene
b LN PS & F W, polysulfone
EWM_F LK PVDF fi iR T8 L8 polyvinylidene difloride
REZAB PEC i B F Z4& polyethylene chleride

T4 ERFREE

L HLE AL /min » cm?) Bl Wik

(um) 7 s (psi) Ef#f(rmm)”

0. 22 0. 016 1.9 47 13, 25, 47, 90, 142
0. 15 0. 03 4.0 37 13, 25. 47, 90, 142
0. 8¢ 0.16 13.5 14.2 13, 25 ,47, 90, 142

* B IR A A — A h 13, 25, 50, 100, 150mm, MSHFH 300mm X 300mm FTHIZE,

8.2.2. BHEbETRIEM

TiF B £F 4 12 BB (nitrocellulose membrane) & 8 1004 A ER - HEthl 5 i, SLOR 0 B B
REEHRERIRET. THE 27CHER.—RTUE RICHEXERR. B
AR FHALBAEL EEWLFAD FEYSHR P T EH T EHPSE,
HRRETE S F 728 IR %, LR 0. 45em WOTHBR AT LIS IE 2 T 3B FUR A 9
L. KAUERBMEA FREAED R (<15 000D) 455 R FH LT RMEE . 0. 2umb i

%85 WHARENK

ik 8 (L /min » em?) B Ay

(pm) K e (psi} BEf¢mm)*
0,10 0. 027 ¢ 87 44 13, Z5. 47, 80, 142
0. 20 018 2.4 51 13, 25, 47, 80, 142
0. 45 0, 045 50 40 13, 25, 47, 80, 142
0. 80 0. 165 15,06 19 13. 25, 47, 50, 142
1.2 0. 22 20.4 i6 13. 25, 47, 50, 142
2.0 0. 30 28,3 _ 13 13, 25, 47, 90, 142
5.0 0.40 40.9 11 13, 25, 47, 90, 142
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BRETUEIRAE R RS T M T AT AR T I 2 W 4% ) S8 4 T 7 2
ERELHRRAN S MR RE LR &S, WA R — AR E R
Mﬁwﬁﬁﬁmﬁﬁuﬁﬁﬁﬁﬁlmmmwmaﬁﬂﬁ&ﬂﬁ%m%&m

8.2.3. ENERAEMBIERANHERTRER

B Y 6 R AR P 4 BB — AR A 0. 45pm F1 0. pm FPPILIERIE RO HETLR. IR E
RixENFE 86,

R 8-6¢ FATEET RSB 488

Lz HEFE L S H#

(um) (ug/em?) (ERD

0,45 80~100 20cm % 20 cm
15 cm > 15 cm HEFHEH R, R ER
15 emX 8 cm o .BE0.A%88
6 cmXx12 em FAEHH
Temxd. 4 om

11 e %16 em
M 3emX3m

Hih s
0.2 80~ 100 7em 8. 4 em

13. 5 emX16.5 em BE
20X 20

BHHE 33om <3 m
Hib

8.2.4. FEREM
Jé 38 B (nylon membrane) 2 H 40 f2 15 %1 i 44 , R ANEENEETRNR R

B E R R YR K, BB IR A R LI D, 2 180C W TR R

TREXE. EHEERFTEHTHBMESY B 66 TURM SR %, BETMEH
RICEBE T BHA & 80 SN AR QR , TRESER R R RAL L R R g
FIEME R R I BB LB S % 8-7 F1 35 8-8,

® 87 ATRATR A EMR

L& W K pbion ) K

Cpm) {L/min « cm?® (psi) B (mm)

0.2 44 40 13, 25, 47. 90, 142
{. 45 LT a5 134 25, 47, 90, 142

+ Th =

L T TR



B L E T

®s-8 ATEEEZRHBLEN
AR (pm) £ ¥ (cm)

9x12,12X15, 15X 15, 15X 200, 20X 20, 20X 25 B 20X 330,
30330 (R

o2

Tr B, 9X12, 12X 15, 15X 15, 15 X 200, 2020, 2025 R
203330, 30330 ($B{R2E)

8.2.5. RHERZEEE

- JuiE ) Z?ﬁﬁﬁ%(polytetrafluoroethylene membrane, PTFE) 2 ] LU 2 453k f0 8% .
WA ZEVIEFI ML, 28 TR0 R RS Gt BB 3% 100~130C #94E A

m% 8“9;
®59 BANEOEZHER

riig: wE K Bl e

{pm} [L/{min » em?)] (psi) HE&Z{(mm)}

0z 50 13 13, 25, 47, B0, 142
0.5 110 . 7 13, 25, 47, 90, 142
1.0 350 3 i3, 25, 47, 90, 142

8.2.6. EHiEh

PR (polysulfone membrane) B% HUC TR T 4 O P TG 4T 4 0 P O T e
AT TR R, BEE T EYIR 2 HKT . f . RS I AR FE LA e R B
W%, HBE R R A IR, — A8 100'C, FHT&®®R . WEkg. 228, 2
BRI R RS A VAR, A E 8-10.

R5-10 XHANRRIEZR

il # B B WA [L/{min + cm?)] ] ]

{pm) (pm) B F HBmm)
1 150 1 5 25, 47, 142, 293

0.2 150 3 22 13, 25, 47, 90, 142, 293
0043 150 5 35 13, 25, 47, 90, 102, 142
0.8 130 11 100 . 13, 25, 47, 90, 142

* L/(min = em?) 3% 250mmHg (10psi)
* % ml/Cmin + cm®) T 250mmHg(10psi)

827 ER-EZEEZE

ﬁﬁ:ﬁ&ﬁiﬁﬁ(polyvinylidene difluoride membrane, PVDF B)—f A& 0 Fi#%
77 .



LR EHHMAREEATEARFEN 8, 08 SR AL BT FE L0 S XA,
%A PVDF R 811,

®811 RR-HZEDZN

g emd e (pg/om) B Cem) FHEE
0.2 170200 7X8.4,10%15 EEHHEBHFR
15315, 20X 20 1, BB T R
24X 33 (%) oIl G g

8.3. ErH ML LB

— K PEAE F 4Tk BB A8 (neddle filter) B5 8 I F EAIEMML A, XFESEH
RS AR RHIREAERERA BB E D, T RES Y SRS
K. R EARBRABREES, — el et LS nmhen iy g nE
8-12,

|12 —RIERERARH A R

L] TR
. B Eig BENEE— PR MRERE, S RE S TARMEN
BE RO &F 7RO W A B R
e g g U R RS Tu g
R o UEMERAT R WL BRSO YL 0 B R
HERLT B S R R K s 2

AR KA AT R IR AR A0 1 0 L% 8-13.,

. Fs-13 —RiEMAEKERGH
LY KT i 3 T $7 B E TR

fmm 0. Zem? <<, 012ml 25°CHt 75 psi
13mm 0, Bem? 25°CHE 75 psi
25mm 3. 9em? <0, 1ml 25°CH 75 psi
50mm 20cr? <20, 01l 25 CH 60 psi

« {18 ALY 7k B RRRLT 4 2 AR A B B KRR

3.3.1. DEMITLEMIEFILE 8

e K A O B TR A 0B B8 1 S WA 0 P R S I LAY
RABRM RN, FEMENAE - RTR, §5T ~ROTESR,RST RN
BRFFER T RBAEAFa. HAREHNREAHRERRE,

+ T8 -



R 8-14 WIRTFRIERR-

b )

Lz s 3l ) P

L] H& (pm) (ml) _

T BOBEEREE 25mm 0. 22 0.3

0. 43 HEOREE
0. 80

Bk 25mm 0. 22 0.3 B
0,45

B 54 a, 22 0.5~0. 6 E1 3 '

0. 45
* TR ET — MRS R AR MR,

8.3.2, —XMERTHIERIERE

WRERET HEUE MY E A S B R R BV B L W S o R 38 LS
HERARBQNRABRNE FX KRR BRSO A mEE NS
M3 8-15.

| 815 — I EERY LT o8 2 RS

BEARE .92 (pm) FTEEH .- 3]
0,22 e

25mm 0. 45 AR xe
0. 80 @i

8.3.3. REEREN

Je. T B8 R 08 a2 B NEL A 2 0 45 T BR R PR O R AR AN IRILBR AR B9 AR L
TAFBEHRAERFHR. MU X, EBER% 816,

%816 BEENES

BEER L& (um) FhFEEM B
4mm 0. 22 W P
0. 45 4 2N

25mm 0.22 RE® E4 1823
0. 45 e

50mim 0.22 EHE (5]
0.45 Hi

* IERETR Y 25mm BRI B RB AR REFRR.

8.3.4. REURZHIEBHREE

RURZIGEEBEAZAERANER RORAE, L L ERSRNEW. EHFE
=70 .



H RN ERRAVIERM ML, SN AR A, A5IE LR 817,

#8817 EORZIEEWNES

WA TR Cam) ST He
25mm 0,22 FEHE
0. 45 X Ak M
0.30 K&
Siimm 0. 20 )
0. 45 R HE&
1.0

8.3.5. m@ﬁﬁﬁﬁﬁﬁ
MHER AT 4L IR IEVE 2R U AL B2 G 22 B0, 32 8-18,

*B-18 BYRRTIR B 28

WEER L% em) St e
25mm 0. 20 PN B
0. 50

8.3.6. FTEIREIEMEIEEE

FHRAERAESEERNEAREAE EMERSNERE. HRAFNENER
MU I W E & Tl S AR ARl R T HPLC ARSI &, HES
ERIBEN 55 C. ABIEEFH A 76psi (5.2 bar), B AL 0 B RIS TADE I aE 25 Wy FLA2 51
MBS EEREARERE 810,

® 819 FRRTEREH

EMNERE A (pm) ALY AR REER SFERH
13mm G, 20 th fcm? 2oul
2imm 0.20 2. Bem?® S0put AR
hds 2. Bem? S0pl

8. 4. HBIEpE

IR BB AR TR R R A O 102 8 BB M A A o 9 — Rk, R L A R B B REFL 18 R R )
BRI W R T - A (o] LB 18, o008 5 0 7K 8 o i e 8 e B TL i
BEBHEAT A TEYH & PR B A RRES EET e 2T A
¥R TR G AR SR B I O B X RO R R TR
BALIE B R BB T ELE R . AR ER AL AW, REENE

. 80 .



—80TREMNB R ER H SR L E R DU X PRI SRR 1R R A AR RR . ifif HAK

BRH .

HEBEBEIHEERS T FREY, MRRE RO MR ETHR RBEMR.
RBE EREE.ER HIE RS FHGER KRR R Rl e, a5tk
EREH T S SR ALK, THE T AR . B AT R AL A P 4R A 8K
HAERBEEA =R, '

ROt R B AR A E A RRE FENATHRE. AESANE
AT TAEFFTEEE TEDCFRS FEYENH TREBIRE AL S WL E A
FUHKE G TIFEEHEZH Amicon FI M.

F 8-20 Amicon AR BRMHARNERLIBERINE

HEREE om FHGLIEE M cm?

14 0. 92

23 4.1

¢3 13.4

62 28.7

76 41.8

90 83

150 162

% 8-21 Amicon IR BENY SR ITHEE

€1}

B W 4T/ YCo5 YMI YM3 YM10 YM30
AL 58 <20 0 o - -
i E 180 =70 0 i ‘ — —
ik 4 342 85 45 20 - —
W 504 95 55 25 — —
e 1400 98 92 g0 20 —
ok 5 000 =48 95 — 25 -
MG E 12 400 =98 =08 58 =05 <15
MaEA 17 000 =08 =98 08 =08
o BRAEORE 24 500 >98 =58 oG8 =98 >80
HEH 87 000 98 =98 98 =08 =48
G 150 000 98 =58 =98 =08 > 08
WEskED 430 000 =08 =58 =08 =08 a8
TeM 980 000 =98 =98 =08 U8 98




5% 821

2
® O OOM| o+ & PM10 PM30 XM50 YM100 . XM300
ERA 58 0 0 0 o 0
W 180 0 0 o 0 0
REEE 342 0 0 0 0 0
L ER: 504 0 0 0 0 0
Ak 1400 — - - - —
L E i 5000 - 0 0 0 0
HREX - 12 400 >90 B0 38 - -
-HltﬂﬁEl 17 000 94 76 20 12 —
a RERAEOMIE 24 500 =98 20 70 10 0
B&EA 67 000 =098 =88 95 .20 20
e 160 000 =98 =88 08 9% 85
R ES 480 000 =08 =98 =908 =98 85
IgM 860 0G0 =08 =98 =08 98 98

* 5|8 Amicon Catalog Membrane Filtration, Amicon Enc. ;USA.

& M100 #l XM300 J£7E 10pis (0. 7/bar)sb, H A B 55psi (3. 9/ban) WEH T
BB .

% 3-22 Amicon MR MEYAR

BN RS TR P @i - wOm B A
=2 MEE fml/{min « em?)] [ml/{min » em?)]
YCO5 500 0, 03~0. 04 O .03
YMI 1000 0. 020, 04 [ 0. 03
YM3 3 000 0. 08~0. 08 BEg o.or7
YM10 10 000 0. 15~0. 20 HEH 0.15
PM10 10 000 1.5~3.0 ' HEA 0.17
YM30 30 000 0.8~1.0 HEH 0. 20
PM30 30000 2.0~6.0 HER 0. 20
XM50 50 000 1.0~2.5 BEY 0.15
YM100 100 000 0. 6~1.0 =§: 4= 0.75
XM300 300 0G0 .5~1.0 Har 1 0. 08

* B2 .



#* 8-23 Amicon diaflo I MAIIE

PM %7 XM £ YM &4 YC 7|
YW R, 20428 SUFE. OMIME TOMZIBIFERESR SUPBHEERLSE
XE HIFREREABS REREGEMSHE EXRREZRE.E  EUE
i BEKRKPF121C
EHEXEE
BER S HEE 106 ¢ 7CC 121 ¢ 50C
>UnHWEHE M LBKCHE.% B % > 54B, > >0 0lmol/L NaOH.
- ROHERUE, WIHEIKEMETR 10%%BK8 FE, Imol/ 10428, FHE.ZM,
BEFELURE HERFHS LEMBKARAY  JRRE, mw, W0 R
3. 4, e Bl ok R 25
Fi# NaOH.NH,1~2 mol/L NaCl B{#M M EE I REAKXEN A 1~ 2 mol/L NaCl
ABLE AR MTRENESRGGEUA CIYHBOBERBRE. AKX SHEHIEEEAE,
Bokrhik. =R PN v %7 )
% 8-24 Amicon B b PHEEERHKIE
TEAE  RES TR @A kA& EXEETE R HEAL R
ol i m? fi2 em in L/min L/min
S1N1 1 Q00 0. 09 1.0 15.9 6. 25 24 h (15
8173 3 000 0, 028~0. 05
81Y10 10 000 0. 046~ 0, 07
§1Y30 30 000 0.09 1.0 159 625 1~4 0.18~0. 25
S1Y100 100 00O 0.1~1.3
33Y3 3000
$3Y10 10 000
$3Y30 30 000
83Y100 100 000
S10N1 1000 0.93 10 3.9 12.55 18~37 0.15
S10Y3 3000 0.28~0.5
S10Y10 16 000 0. 46~0, 70
$10Y30 30 600 0. 63 16 3.9 1255 535 1.8~2.5
510Y100 100 D00 1. 0~13. 0
S40Y3 3000 1.1~2.0
540Y10 10 000 1.6~2, 8
S40Y30 30 000 3.7 40 30.5 12 60~180 7.2~10.0
540Y100 100 060 4, 0~52.0

« B3 .



¥ 8-25 Amicon B3 P I WRER X B A%E

w A mREEE Cartridg H ) CHEF e
B & psi bar c ml/min  L/{m )
BEH 1g/L 810Y10 48 3.4 5 930 50
22~20% S10Y10 50 3.5 16 80 5.4
1% S1oY10 30 21 25 930 50
1% ‘S1Y30 30 2.1 25 165 106
1% S10¥30 30 2.1 25 1650 106
T ML 35 IR .

3 : 37 $10Y10 33 2.3 - 880 59
ik 17X 810710 33 2.3 — 880 59
BH¥w 1~3% S1¥10 — — - 48~24  32~16

REH 1% S1Y100 30 21 25 200 80
#Har 1% 510Y100 30 2.1 25 1200 30
S 10F o 1~10X% S1Y10 15 L1 25 20 14. 3
Leukokyne 0. 5mg/ml S10¥Y10 27 1.8 - 475 30

EA=E: (mg/ml}
5~ 100K M (b, 25~0. 88 810Y10 20 1.4 23 200 13.4
30K MW ¥ 25~0. 88 810¥10 20 L4 23 200 13. 4.
34K MW 0.5~10 S10Y10 25 1.8 4 150 10
T4K MW 2% S10Y10 " 28 1.8 23 770 52
EQER 30~98 g/L 81Y10 45 3.2 5 112~58  75~-39
I
i 2~3% $10¥10 50 3.4 12 655 42
Ex 5% DF S10Y10 50 34 12 820 40
i1 3~9% S10Y10 50 3.4 12 444 29
¥ E [ElHg 7.6 % S1Y10 20 1.4 — 61 . 39
W 8-26 Amicon Y RASTh 247 448 I 8 SR ) HEFR 22
oK OH H £ Y
B R AT
Y3 Y10 Y30 Y100
LR 504 25 — - o
BAEX B 1330 =60 10 B —
B 6 000 — - — -
PVP K-15 10 008 - 55 - —
MEER C 12 400 =98 98 15 7
o BEALE AN ‘ 24 500 =08 =98 95 10
PVP X-30 40 000 — >80 0 20
HEA 67 000 >08 >899 99 20
PVP K-40 160 000 >898 - =90 65

“ 84



HE 8-26

, CZE A A R
&M SFR
Y3 Yo Y30 Y100
PVP K-90 360 000" =48 - - 85
YRELES I 160 000~ 900 000 =49 94 g% 95
HERE T-500 SO0 000 e - = -
iRz 3 ¥ A= 480 000 ] 59 =08 48
IgM 860 004 et st =9y =98
FrRck i 2 D00 G00 08 - -
¥ 27 psi {1.9 bar),
% 8-27 Amicon P T op 32 47 4 i B8 TR 40 HEBE B
TR BHEDH 82 WS e
#OE a1 ®’ P3 - :
Pl Pao P MPD1
LN 504 0 - -
HE I 1400 5 33 - — —
HnE § (it =98 — - —
PVP K-13 10 000 5 70 45 - -
MPWEE C 12 400 9% 85 43 - -
aMERENEBR 24 500 =08 1] 73 20 -
PVP K-30 40 600 =98 08 75 13 -
B&EY B7 000 =98 =88 65 30 U
PVP K-60 160 060 =98 08 =08 60 0
PYP K-50 360 000 =08 >98 =88 a0 35
YRREBHS I 160 0600~5300 B00 =98 =98 =98 98 70
A T-500 500 000 — - - - 0
i e E A 480 000 =98 =08 U8 =08 —
IgM 960 000 =98 =98 =98 =08 —
BEETRE 2 000 000 - - - it
M EEL 1Y - - — - - 508
FOMETEA 1Y - - - - a8
#14F 10psi €0. 7 bar).
a. TE 5psi (0. 35 bar), b, 7€ 1psi (0,97 hary,
i : Amicon BB FIEY £41H Amicon Cotalog ,
(% %)
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g2 £ X M

AMEF98. £ TR vk FTd i, 1093

T ER. B &R AR, 1086

HEEPHEERESs. HELWHEF, 1992

WREFEERH I¥EARAgE ARTASKT, 1981

Amicon Catalog . Microseparation. Membrane Filtration and Chromatography. Amicon [ne. . MA, USA

Cole-Parmer Catalog 97~98. Cole-Parmer Instrument Company, MWinciss USA

Fisher Catalog 914, Fisher Scientific. PA, USA

Pall Caralog. Ultrafiliratio for the Pharmaceutical and Bioproecessing Industries. Pall Ulrrafine Filtration Company.
New York, USA

Spectrum lne. JBrochure., Spectrapor Membrane: Concentrare, Desalt and Purity, Spectrum Medical Industries Inc. o
Los Angeles. USA

Whatman Catalog. Whatman International Lid. . England

« HE »



9. MBEELD

HERCEENEFTHTEDFATROUGHERFR. TENHTRSF. AR,
A FRID B HL. RBEFRGEN TR AR EIER, FRETEES
CHBL o B LIRS T (LR RIR e 5 LA SR A S - # i S E BB
BRL, i 5 4 AT & R A B HE O LTI R BB 8 XS B EE, T
S HEEEER R ORDBEE PR, AL L. MBBES YR, W R
AT B L TR | R O BE AR O AT LA T AR R A SRR R AT 2 BORGE A
HEFGE —E BB,

9.1. MM ELLAMITE

X B 7 (relative centrifugal field ,RCF) BT fi3% B I #£5% . RCF A T
NI E, LU ERS | R R A B FE ) g7,
RCF = (1.118 X 107%)(r/min)?

r/min FESHEE . FEREOVEEPLEBLOSOHED, TR MB R R
HHAR. S LENERNERS SRR PONESRERAG, S LLE.C A0 RER .,
MEAFLE WG FRA B LIILE—E. HTHH RCF TATHAEME LI EER,

A1 9-1 AT TR RCF f3+8 , AE 9-1 18 RCF,AEENE r(em), RE I B E
# r (EWT) 5HE O/min, FAT) . A& S RCF (FETT)R X 4k, B BF 3k #9 RCF, 7 5

0.2. BLUIHFEMHE

KHFSEIMEANELCENE R TUATENEEZ S KERERINERTE

AIIT R CBRE), BLLE K E—B i L EBOHLA TR M
t = K/S |
HEE K BFM S HATHEREO RT3 0B O, (BN K B TRERSEE
B K E ELT A B B JF AR AR B L R B S BT S LB 1L T ) R RN
t=K/S(EBELHEE / FEB.OHEF)

M LEAR K EHA AR ORI E K B ROt ., BT L e oL 4y
Ay KAGR BOLWMBOITERK., MBS CLTEE K &0, 0w BTt
BKH.

« B7 +
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