WL DES Vol. 13n (1939)

TRAOBEXEOBX ()
7o Z A

(1) # s (V) Arfestmic k3%
(T) fem i (M) o R g o B -
() BT % (V) Wfe=x~7 L RUEHERY o

(V) &aieamictait | (1) iR oewIk

(1] # B

WHOATBIIIA~E 7 2 v o ATMS 27t L R L TR DR (luorescence) ¥
Bt D, ZIE7Fr e v ET A~ AT T B Y KISHICTHE LRIt s v s B
OBRFCTH B, 4 OEPTHHOMITHI~E KT 25T 5L, cOBRIEOME 4
PRIFE ERAE NS v, 5\ BERE DKL I (quenching of fluorescence) & 3. i<
OMBHELROBE LT, TOBREMENIEH bARMOK Yy — BRIk L7 b, RIIE
FEF/T ML LBNTENT IR LLY AZDCH 24, FT21I50 s 2RAIEL
TIXEBE kFefe i\

BRI R T AT LI LAedtt J. Herschel (1845) %t¢ G. G: Stokes (1852) € 3.
ZRDIEVIRZICHT WD 3N TH 2H5, AEEYENEEROIE LI Lk b ofe. A
MB19244 008, FAHIC A 2B/ AHTRBR, ZOMo X (LMK ERIRMICRIZ N 3
o, HHEUTFREANICRY 280 RRR L #AH « o Bis o SEdlic e oh, B
EZOHILBRI RN LN TH S,

—F, BEOWIEEREFEHNITRT 2 LB EOMMBR LR L TR 2848, <
ORFOMICHE AR BIRSEET 2 IS, #e o kich+ s
K.J:ﬁ?)?ﬂﬂbﬂiﬂ@é@%‘i"ﬁ CHLTHLL DRI EH~NZ DL E~LND. MLTHKL
WERBRIT, HACBRIEITRY 2MMBLRICK L, MSHERSHE R rvwihicidc, &
BT b AR b ERICR OB VHRTS 2.

FACBLR MO & BB D 2 813, BLEM~Te, BT R 2 It S8
BHICHEMLISEETH 341, 2 &1xicsd—oBIE i (concentration quenching) & FE(HL
ZPENB 5. 20T, R EEN~Z Lk, EREHITOBEOCH» Y AIAT S L,
BAMENRLHEOTITCIBATH 2. ROTHENO BRI RT, (1) METam
Tk e @ BIEEO=2iC A SR 3.

— TR O BIELL, IO BHEE R Mo MIEIC X D THR 2 Rz 20 CH 588,
CoMEEOME, HESITIEMT 24410 BifiAMIT (quencher) OMEMBRTBRIEITE
IO BIEFCAAFEZNZIDTH 3. FHIARIAICHT, TORITENIAREGICHTHE
20N L b RAB N ERE N L ETE~, RENTIIBEIGGMIC FELI L i3, 2
CHT2EFRFR L L 5 & U3, ZC—FHI~7ewId, iSEANRT 3581 %Y
RNRZICEEL, WM RENARCENT 2R R RN 2 860 S0 N 2 1R Rnasms
YERTIE, COUA—HIDZMENINDS, HADHE I ZITHELE S & B 1.
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WA ROHEBITERE LT LERYTIOLRIEOMETD 2. ZILWEMEXA L T 515
OB L ISFEOT AL IR T 2 T LIC LD TIHIN . WICB iR &1L, e i &
T 2K L RBEOR I MITOB L RH, PEITEMITARE L THRWIRECD 2,

He § SR EBIEOENE (Auorometry) ITHHFHHI S G S A, QO AT XUT 4 4~
YEMET 2802, VAR 2 P L OREKRO N R TIEMI RO (300~400mp) -G, $HiCiL
ol x NN D, 2\ DIELEOEEACENT TIETTMERICBULIL 2 (Sokes LN, 2
ITJE LR D M CLI B I R R /MBI BUI A, S 2o Bt oL 3ot
EEGPCITIsEN R v, USROS Lo TR AsER I sz L ed 5. i
LU ko OMic n3En Bz, KBRS @S @ (SR HUIRIT ~ 71k Hn
A (@ BA T M oHAGRIT L >TiHsN D,

BRI L2 2T 2 HiIC X oTZ oy id 3 G-k . o
BB LM ERAGm L 0 MET 3HE (), ZEUMO LR E VIET 2HE O RUR
AN TR LA EEREOL ML DIMET 26 (© 232, ch oz aRAMHIToRED
Ay, AT NS TELE IR U -CHEICRITE 0, 0N Q) (XRCoGic, () [N
i, (©) BRI INSNG. COBERRIANR——T1Ch 3.
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REEE S & b oJBEUIRTIT IS R EG I N T M Ra#icigtah, TicT o fFoEn
FFIOZERBCRIICA D, TORBICIBFRY LA 2N, TORCHEERT v » Y &Eilb)
5D, B THEAERIAERL D, HAo3 22— F —ICHDOTRGER (differential) 1T
MEzhs.

W=RT Weber? o, KERE LT v=v aOIERIHL (Sperrschicht-photozelle)
FHMOTHZ. HiT Q ITAKKEE, F I x@H@iss K, Ko (3R« IRk
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il A & T 2RO, Fo 35U X 0 RES LFic i T 5 Bt iy
208, Ph X FkoREE, G IFAL S A~F—Ch3. #E K X K ickoTis
2 HNBL, TORETHEOME AL FRLT 200 {13 TOHRALERIY
AR F~F—DEo7 v dEZRS. WHlEash s Foto EL HEY N THd M
b, $o 7 vEBtoimExithlss.

SBRHICET 2807 vy G, B EINZEHOBREY G, &¥ir, BAOHLEGRE
(%) TNk VESECHEIN .
G.
G,
i A ZEABIEONWE I ZIEMIEE £1~02% TD 205, JAMHROFIITITA
DIGLETND.

¢:= 100

] & B 8 %

W L2 S B LAV L A4 B 2 4L 2 5.0 = R F — LA L S0t (Fluorescenz-
ausbeute) TEIX HAE)E (spezifische Fluorscenzvermagen) & 7:8. TORNIWKEHIT1CH 23
Aix, Na & Hz » Fﬁ‘;ﬁﬁi{sﬁﬁlcﬁ’;\ﬁg Jemiaiof (Resonanzfluorescenz) ORRICR 5. fFL
IBIRANOBELTIIE { OPSTOIEIT 1 X IR/ & £, fluorescein, thodamine, acriflavin
DUFEOBABRIT S 2077, 016, 0.3TCTH 5. ToOBHAIROMITH MO BEN LS
LAEONT, TOREIEZBEKRICAED L, BABGHIIZ I VA2 ED. ZITBTFR~A
T B BRIEREICKINT 5.

KA BB DO IE 2 55— A 2, ORI TR ITO BIE T BY LIS i sic 5
e 5 (Beer o)) FHHEOMER C 345 MITRICIC & 2500 (A) D%‘lﬁﬂ: ¥R, 2

(B L TAARIE (9) & BIE QMM & SEiT 50
c BONTRF 2900 BBBIE (Cx) T bERAMED
AT AT S (bR B). BETIUE, T ORISR
)% (critische Konzentration) Cx BT —
& A FEECH B, 25 b K 3BIECRELERE
N : WA IR L 3 3. B~ Muorescein {EH#E T,
Cx T O[FNBIEIZ 3- 10~ mg/fce 1T 10~mg/cc L ill]
EE, TORPUKIFEEITHATIZIRASE RN
v, Fo Perrin® I2 r @, cooBENERFT
BB ERMCROEEN cHIite 3.

P=0y-CFC i, b e e —————————ea—a—toeeen (2)

I ¢ (T c ITEMET B ALY, B0 (TIETT T/ E 2 BISICT AT B RAOSMIET, k
HERCTH B, ZITH L Wawilow? 13 —HRICHIC L S AT 5RO 2 BEGR 3 Jl~T D 5.
P=hy+ €KE=CD et ee et aaeaanns (3)

WIT o X LIEDIFRBELRT. LT cZco THLTIX $=0, CTHZLE~THZ. TO
G & DR ZBENDENKEL —ETHILE~LNIBETIE, HHOMENLIEE LIk
2§94, ROTTRS ZKOMNAE LWk IET 3 3B CH 3. i G. Kortim® 3
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23 : mill. NS0k (Kf) Vol. XIIT

B Z B HHITi~, ¢=90, k22 RIETHEND A0 R8% " (optische Konstanz) DI
Bis—Reic £+ 29 050, Wawvilow o ¥ FHELCDH

90

.

ZORRHROS THEEO RIEML ¥ P~ 3303900k | |\ Aodmin 8
BZHTH 3. Ghosh & Sengupta® Iz LKL, HHHKDS
T & = L BEDTEHRICHLTHTT 5 2 —o0lik 2 4
AT 2 I 50 5. B~ rhodamine BT TS g \\
AR TH 2. 2o Lo~ TEMTL L EBES K 4 \\\
B & LT HEE IR L TR ETH B, TOMiMIL
fluorescein, acriflavin IZgE< ¥ MkICH 641 3. —F Robin-
son? %: methylene blue ITELCTHMELIcE T A, 7 C=0.03 v b o a%ﬂl o
CRTHRI DR EB~NTH B, T LT OIROBAT - # % A

ICHIET 2@BIGE, TIHEBIEITLVBCHESA LT HRI%IC—3T 5.
(IV] EmLEIC & 3R

a) BAXICLDER

BEx oo e Lo GIEME i+ 2854 A 1, ~e¥vi4y (BL
F A4 %K) RUE SCN’' 4 2 ThD. AL & v RUEEET & A3 B IRIIL,
SOV 4 & ATFHEMATREAT LR V. NOY 1 #1322 COMmIc LT { i+ 343,
Z DO B L TIX 2R e,

T oL F oifPENORERMINEIZEET A 2 ) 4 2 2R, #4467k

100 ) X OENNCED b0 EFE~D. 2ZI3, H~XBE{L
DOFIEENDES A+~ % Li, Na, K, Rb, La o> i < Hi %
L TIMTA—CH 2T L L VNS ZIINAKDE
BT X T LS H 1%, quinine bisulphate &I,
01N @ ligCl, {#kIc X DTHI0ZITHN b3 IiTi
Fhwhi, RBIEO KCHRCIIR5%itTs. 23
WIROBEEEN 1 BT CHB T L6, TORADIE
KL CV 4 Ik B bDCHB LEA~TI,
RS e T, TR P BIEH In & i AT
JE (AT EEREMIIcM LT 5. HAEIT quinine bisul-

80 «

60 4

40

20 |
é phate IC#5 28 = OO ihEcd s, £L
o ' CTZDYRPETFHEFIC Pernrin DX 2
10 30 50 =00k (e €))
—  TRIRINHE X 1093 HIHRT 3. HIT 9, BRI OENGGOREBMIE,
B K B T MEOBIE, k(LTI LN TS 5.

fiEL Banow® iz XiLid, £ OHSEAXNLINALZFI k KL TY b RE xR~ 5.

i EMTS I L S WA T IBA, BENRSHE KoTH 2R R Tt
¥%-
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D=0y 0 €K T ieiviiviseereeniarisrasasesaennnaraeseseaeatisessrannans ®)
() RITEPMICART ITEL L, @2 & 2T WARoMm & b B LIERIT
KBEHN 3.
¢ __1
P, 1-+ke
ToB k i (Loschkonstante), ll\ i (il lﬁlgf. (Halbwertkonzentration) & :r__‘:ui
Hw. K. LHEFET 2. CORANL, iDEIORE c 47 - IKFELWILE, ©XXD ¢/¢o=§
N BMETHSB. Wime o Hw K. 13, O)RIK2OPAICHET20ERLEHEE
FiT, WEEMOREIERD 53RD 3 T 25K D, HANOAE, RAeSERHAL
PO IO BIE CHEBINZETH 57, TORABEOPEITERE L EZENHECTDH 2
b, WEENOREL LTt Hy. Ko il s.
S Hw. Kot L 2T, = ZE0E 1 4 vOiTEI i« o8 i Tic st OReidif—
XOWMLTHS.

m - #
# x4 ¥t || K1 kens | okme | ka I NaNO,
T fE En 2X/IX, " 0.62 0.77 1.08 1.40
7k n 0 . 2.8 48
. quinine bLisulphate in water 0.0042 0.0062 0.0068 0.0085 | >1.0
quinine sulphate in 1.0n .80, 0.0054 0.0069 0.0085 0.012
esculine, neutral soln. 1085 C.H;OII 0.114 0.310 1.880 —
esculine in 0.015n 11,80, 1095 GILOH | 3 | 0.084 0.149 1.00 —
-
aseuline in 0.073n 11,50, 1055 GLO | S [ 0.073 0,080 0,650 —
uranine in 0.02n KOII :’ 0.062 0.090 3.6 —
uranine in water "d. 0,060 0.075 0.186 o>2.0
fluorescein in water+ 1095 acetone = | 0050 0.061 0.137 —
fluorescein in 0.15n 11.80,4- 1022 acetone 0.0:38 0.056 0.093 0.53
fluorescein in 0.85n [1.50,4-102% acetone 0.029 0.0:34 0.070 0.190
soduim naphthionate in waler 1.866 —_ - — 0.093

WAe v v A d DAoL F ot 2RThhrwv. codl b a4zt
fiehilz I'>CNS' >Br>CUV oG, ToRFII ETNTORLIT RO SITELW. To
e iy 4 A ORI CRITT T I UL BUATERT O R & R ERNIRICS 5.

() e CH—a—Feo Flic R oh aind, BB RES U 4 4+ o8l
LA SRELRICEME L, fiIAEIRVN L EZRTOEINIIALEDOTHS. 4 TORL
Eh ¥ Hw. K. o> B8de gk L Thlat3 3 &, quinine bisulphate (1) & TE quinine sulphate (2)
KETIIE- LR BN 23, MLTOPFHERIIBREECD 3. ZolodB R
IO IR T S AL 3.

(i) skim (1lydratation) WM—FEIT[) U R 7e o~ v 52 v 4 3 2 R INO R EITR D
LROICHDT, —HAD A4 & A ICHBT BRI TOHEMIEECH 5. WL 1 44> LR

4

* LoREX, SENRUACHPEISH LT LIRMICHE 2T 3.
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#2i. RERoSR0IR (K Vol, XIIT
.., w  (KNLTHZOTHS. Thboffikifitfine L&+ 2
3 | &, A4 A v ORMAINT ZRUOEWIENNIZMEST BT LAt
F, n5.

- (i) 4 A& »OFH (Deformierbarkeit)——quinine bisulphate,
, di-sodium-fluorescein & TF uranyl sulphate IC#+ 351 4 > D

T = ifiokai

I">CNS > B >Cl 05" >Ac >80, >NO, > F

- DOIECH 28, TOFINILTNED L FvDFHAOAIDTR

AERCR—~TH " WHiIHEE 1 & 3 BT W5
T LT BEET, K4 F O T NS T B I =
FAFE TN F KB S RoTHDEIMNTA L i 3.

Er A v OB R~ 0 52 v 4 F v htg y REFBN, ZOMOEL 4 F>ic
RTIXEMFFHINTHEW. FLEBRSHCHENE 4T 2851 F v oz 2 {, Hi~g omnyl
BRIC ST 3 AT RO Cb 3.

NO.’<CI' <80, < Cr0, " < Fe(CN)g'"" < MnO, <8’
L AsO "< Fe(CN) ' < SCN' L Cr. 0, < B <1’

b) R4 FICLDiHKX

By 4 % v ORI TRIC BASTHD. T s ) RET R 7 ) B A F 125 E2<
ifihEdsfev. Pk L BaCle o 2 EMITE ~Te 3 B EVHTERNIZGRY v o3,
OEIZFITEN 2B A+ v OIMTEHEINICE 2 D TIRAEWIRTH D, Ag 4 Fvidfgx
AR o3, sl s Kk e 40T 3 o1 Fe”, Co”, NiY, Co™ &
ChD. ORI EREFTH_EKOM{ TH 5.

# 4 |

[=

3 = P
N - quinine sulphate in eseuline in 1025 aleohol sodium naphthionate

B x40 1.0n IS0, uine in THze ajcoly in water
i A Iw. K.

CuSO, 0.275 0.028 0.007

NiSO, 0.189 0.100 0.050

FeSO, 0.036 0.136 —

CoS0, 0.021 0.016 0.010

Cri(S0;), 0.0063 0.006:2 0.005

KiTks 4 & O & YL BT E OMR CH 4%, BA T THNLbN/EIitL 2

&, TORGBRILRITEATRARM L HTAAIIC GHEMTD 3 T &3 Kk v, i~ CdSO,
(Cd/Cd”, Eh=—040) (3IEFIC K 2 BIEITT L quinine sulphate, esculin 3813 sodium-naph-
thionate DB XZ{TELEVWOTH2H!, TNEFFEFLWIEMXA4TT 2 FeSO,(Fe/Fe”, Eh=
—0.44) BT CoSO,(Co/Co”, Kh=—0.25) iz T b XM TET 3. KMUTH ZRKITH T Hw.
K. ¥ 4&ROBIMICE LEGRT 23S, ~u ¥ o4 3 O flemaiiiikifizfion
Ev.

H. Hellstrom® 116D pH L BRHLOMICR S RELMIRO D 3R L M L. 1)

13n (1939)
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2 FeS0, iz X 3 methylene blue DB HICEELT, pH=3 DOHET Fe© 4% »ORIAE
MMEEsAE R b, pH 252 X DIMEUXR ATl AHINEFL LT3,

KITE 4 A v B4 4 O LIt 3 &, kS 3WICLT, quinine sulphate D
HifTAATEE 4 A 1T & 2 HAUGEHICE L WA, sodium naphthionate 3G ICE; 1 4 Dy
FEEMTBRAI N E BT 2 CE—-R KT HKENM) . 21X quinine sulphate DT EN
4 x4 A Cd b, naphthionate OIPH/IIEES A2 TH B EITHKT B, fEHOTHEL

RN IEDEEIHEANLE M B 1 BN T DT L THDLEHEBND.

(V] HiLaIc L 38R
A YO N CHEFEBILAIIF E TN+ 2. ML ¥ REE Y F v
EWICH 5. E OH-, Nl NO- JLe 457 2 BEILAMEIMNTH 3. ROTR ¥
YOFESNET S OH- L NH.- 54732 i eEmNsATd 5. MilTaTiiceh
SOBU AL (A aRUGEE A I A2 2 285, BFLVBICESCHILIEIMNBAE
Ve T HBWITIC X 3RAMRICNTY, 2 OBEEBILAMOBAOHER ) U

(6Y 2Tt % B #£2C Hw. K. IS X O CTH Ot &t il IEM i =Ko m ¢
Td 5.

5= %
A % 4 Ft; Hw. K. in Mol/L.
woX f R sodium naphthionate Muore in bens line i
in waler worenon in benzence esculine in ethyl alcohol

7 = /J - nr >0.60 0.010 >>0.400
a2 L ¥V - >1.0 0.022 2,030
F ' - r — ' 0.025 0.800
E FoF oy 0.041 — 0.130
v S vy 2.900 0.013 0.505
S I e 0.200 0.013 0.188
£ wn Ho - 0.082 — 0.108
a- ¥+ 7 b - A — 0.018 0.081
r = y 4 — 0.014 0.225

Z &0, AT SMONHE b KL Ao A L AR CH B T L2453,
Fisenbrand'® iT XiLix, 7 =7 —a-oifiRfENMNL, 8% OH- 36% OCH; #it OC.H,- 3k
TEHAMMICRIIRME EMLTOHBALTHS. RriccoftikzNfk7=/~rne )5
BF m—F AL DBICRT 7 =7~ IR ICROTe Il Td 3 C Lot | ah s,
RITIWS I G W EEAMICHE L T—RITITERESEZ VWO TH 385, chuc it = fiks
BEALIORIBUERITRT O HAEENENT 20 CTH 2. ToPUL ik, ko7
T )=tee =~ FNBML, L LRRM: 2 F AT A2 — LEEICAY 2 guinine sulphate
KBTHELZZbDOTD S.

HHICE & L BOERITE ORI A WO CH D8, RIS R YT
ECIRIZFIDTHIE V. B~ Eisenbrand!® 451 k5T (1) BRILEITIBNT. Q) 47T
() I p S HERE, (KA A BELOBENTRLONTH B, KAE—Nh Gtk s
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82 il FRADEEOWK () Vel. XI1I
| %

in * 4 " 1w, K. im k 4 & w. K.
FI7x2neTBFxve IELR 0.0003 7 5 > 0.014
F 7 = = A7 2 F = v 0.003 ¥ * 7 ES ¥ 0.018
ES ¥ n -~ v 0.0044 | p- ¥ & ] - n ~0.03
EFad/) vyeFrFLex—Fn 0.0046 FFPITE Fuer 22y 0.033
> 7 L4 y ¥ 0.0083 2,3 FrFr s aF=y (1,3) 0.043
8 5 ¥ 0.0086 ¥y o wN oy oa P =y 0.050
B 3FF e F RFLex—Fn 0.0036 m- * & - r 0.050
LY R Ve F A F Az — F N ~0.01 o- * ¥ - n 0.09
F v F owm o 3 7 X Y oy 0.012

NTHEVHLLETIIAKET 3. MTXTOHBIOEMITICIGROMTE LT, TiubI3KE
DI R EE O BET EFTHICi T EB~BNTH S,
(VI] BEOSERUVHEEOREE

a) BEoOEE

BRI KBRICET 2RI L TAE {xh v #eoTEMrTEe it « Sl C i
5. REKE ¥ BT IVETERNT OMERBUI ML, S TTOBMEs T3 I s
ITE DT ¥~ 4RI, ROTHELBXMIBE LR LI F L A% THS. TEHIR
EXrTFiFa s, HRBEIWALTHS. R2CBAMTOBERIERICAR 2801, Ho
THICIBIEDSES L RIS AL I 2. Bl~iZ Muorescein DIKiFHECBIETTIHAA S In
2 BIEGIE T, BE & B RIRIIVISHITNML, ToOEmELIFRSBIFICK BRA
TH 3. FLEBEFILHRIEED R WA B FERIFICIE, MidClid s8R0
LA BN B,
RICHIEEMOHEDTXHTRICE T 2R BT, ZO0HILT 30 icsd bha?.
s () EED ESHIHAENORA X (0, ROTHELME2 ML T 2HA L, Hic @QBRIE
EHT L OTHRAMELSSRMT 2 PATH 2. ERFOBHERLTToOMLICHT 38008, HO
ZPHEOHMERICIOTES 54, XEMMERTIEMTOBECI>TLREEINS. ¥
~EH AL~ e F R BB GOREVEIMARRUTTE A EOMTHL. THRAR
S I Nuorescein CH 3.

B " P I N -3
Ck1 (Mol/L.) Ckar (Mol/L.)
1°cC t°C
0.00 | 0.02| 0.05| 0.10 | 0.20 | 0.40 | 0.60 00] 02| 04| 06| 1.0

9 100 88 | 72 | 54 | a2 [ 16 | 10 12 00| 8o | 82 | 77 | 66
205 | 100 — | 64 | 43 | 25 | 12 52 00 91 | 86 | 82 | =
445 [ 100 83 | 63 | 40 [ 22 [ 1 515 | 100| 92 | 88 | 83 | 7
60.0 | 100 81 | 58 | 38 | 20 9 67.5 | 100 | 95 | 90 | ss 3

TN BOETL, Ik 2RBNLEVWEAOMERIEY 100 & L, Zo{toda a5
BCRIILTHS. SAERCTREAEERHETZ & ko (GRIEBIERECH 230
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Ne. 1 Bl FiRNOBXOHIR  (BiT) a3

~

5%, ETH%D 2T &L, BHREOWM CRE L THTAERNOWRT 28813, Biiitn
OKRED Kl LHGENABET, RO/ E 2L HOSEAEIcZ L REORER
R VISR T RTERITCH 2N CH 20, IMITAATRITE 3
OB IE UL ATIEH S DT

b) K Eo R

Wawilow™ (T kivik, (T8 e e I~k VSRR (urany] B6) G, MilEoRme 3t
ERARORMTZTLELRTHS. CORATFROBEITEIELRMLT 2T LiIcE OTHA
T#H%. Lewschin®™ (3 rhodulin orange A& 7K fluorescein OB AMIAHt. IHRHIT IR X In~T
b, 2L VEIEO /L BB ORKICRT 28R EFR EBO EW T XD CH B, T
Bouchard™ [, 7'V ) oHiPCEBICIFRICHETZ T & L L& LT H RO RICE
L, TOHNELITEHTEFBICE T 2 EORINT, 8~16 2 ORUECHEIINS L DT
Hs.

RITH TN LICBAETD 208 BT 2 ) ) UL Il w)
B EINA~Z &, FCmITOBIEIIRA—CH 21T 6+ B EAL ¥ ML+ 2 g
sndium naphthianate (0.025Mol/L.) 1T CuSO, ¥ M~7e B EOME (3) BRI LIom C
H3

ik 100cc stha " Y+ ¥ > (cc) — 25 — 50 _— % 85

TR 100cc i o> Pl i¥Ef (cc) 25 — 45 — 75 — —
7 0.0174 0.0198 0.0320| 0.0509 | 0.1260| 0.1826 | 0.3842
¢ 32.6 |36.5 39.3 48.3 525 }62.6 63.8

TS TIRRICATIT, KA+ v L WA + ¥ O — TR~ DA S BECH 2 &
FADE, RHOEOMITOEFERY T2 L5206, LikonzpEobrc s
RSB LND. A3 ICIRNOBETRE LI LI OTIFLL LT 206, Bicik~
7CiRIE LT X B HPEAMOMIMIN D PG RITTORESHEICEE LN 2 THS 5. Tolf:
sEIL quinine bisulphate (T KI AR A&ITEETC Wawilon™ 2k bEEbONTHS. WL
THIEORT, NSRRI BRI 8L T 20T ®»Bh, WAMEHLG
KR OBIE A% 2 A ITRIE IR A Ic h OTH S,

[REMTKRICET 2R EOEL. D Eoigoml 1:21LT m!{/{ff)ﬂiﬁoﬁ/ﬁkxb‘ 2,

Z VT TS e oG (Solvatation) 3 RAYIAITIT BT ~<ECH S,
G. Kortum® 8 HLL 7cfili€e> *“optiche Konstanz” O &lY, BIHIEHICHEMNLISRIZNGE 3
B4 F v ORETRERODITE2TERELNE LD EE~LNTHS. Kortim Ickh
i, ecosin R4 d viC 7 =) — AR 2L, CORKICERBIED NaOH ¥ in~ril
BERUET 2 &, HACIIRUNCK L TALMT s Wa1cimfile 5 3. 213 OH- o4 +
LIS X OTHHMTA A v OKFBM R Y, B[4 4 & OMILIENAEREHC DS T
BH2EE~LNS. WITTO cosin B4 A v OKIFRIC=F A - Tha -2 ) Frxm
~TIHREOPBENRZ L, COKFHITZTFL « T2 — B ARIN~T L ELEEIIT
FLLAL B, MlimFrn - 7z — AiFERIC209% GER) DK & T B85 0IEITH &5
®Whtlp\w. ZikeosinfZ4 F viczFa « Taza— A pBIBNICHET 2B LB~ TH S,
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RIECOPARC Y Fr—KDRAHKITAT, #3020 Y Foo L T HCHLRIEIBINE
raTrinong.

(VID) AN PLRUBERASY FIL

%%oﬁﬁﬁﬁmﬂtabAm,ﬁﬁkﬂh%ﬁ%&A@ﬂﬁr,LDWﬁw%cn%ﬁA
Dﬂkfiliﬁfﬁ!ﬂlﬂioﬁ&h& fl—Cd» 3. TOPFARBDOBINI/NCIRARZ FLTH BN,
PET1ASK & I 2T DIV DO BUIRAIAL D, 2D ATBR IO LIfHIC I 2 & 5
DL NZ. TOBEMOMFL—BICEADIE E VL (Stokes OIM). ifi LT AR
(fluorescein ; M/20000) 1T)26 3 Lind, Mok, H

Ia Q\ ~it 313~436mp &L LT LALLM ROHEEIIFE £52

Vi B, ARG 2HHO XMt =5 —~, alk
’r \ LA, o T la I/ =FA T~ kﬁ??' Ghosh b3

- J &www”mlﬂwcww%®§%%ﬁumﬁﬁwﬁﬁMQ(
k:\ N HHIL, #OTRIVCRIABSICIBNIRCH 2. 2T Wavilow,

Lewschin 8T L DT D LT DH B.

SBZNE \\\ a) BEEXOEE

el NN Banow'® (C LILIE, BUEMIC & 2BAKHSOREIE 7 1 4 F
] =] T OIS L oS LITHIBLL, Lewschin®® it ki
o ; . m T LRI b A & T BEULBIEICATRICR R 2 b

ricEHEB L B 2. 4 fluorescan, rhodamine B, acriflavin >

I TRILR < 7+ e BIESHL R o m T 2% 2ic L ivigrhodamine I

¥ 2 0MOBGIC, STRAFBILFEE BT 3ICoORTAE R D, KB NURBED. L

OHMIRRCIRE IO Beer OBEMAHEHE 3T —EOBREFRKEH~3. #OTHEAHED

BIE AT FIRECs e ralife L, Ak 2WBAEX 7T 20 TR ST 320 L

EE~oiha. ] Soderberg KTX van der Plaat (1, @,4*;?,3&@31;51, Kich ok, WKED
LEANSREER2T 2R CH 2. :

| e
1 : it A
Ot Pl - A %—{ } —\ J—>
i : —— Bodoio 8| | / \
:f‘ o—=o Airifirin /“'.]/
o N
5
Zi% / EANNY
b4 / \\‘\
Qaz! / ;\\
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-l ¥ WA K “ -
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KRICBETHICHT I/AARZ A ERZ LB R 7 P2 HipoBLrsons. Fil
~ acriflavin ICETIEEZH DM RICHT2HEHIE (L) 3HRom CH 2% 2
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No. 1 Bl ERAOB LWL (B 3

T VB EORBIEITEHET 28 8KE ) LHEThEgEAEom K3, EIbIERIT
iR Gl bR T — M (0.37) R 7748, B3 BA#R

P FELLE Gl BIE N & S AT 5. R D
R T gamd, BEORNE AT BAT S b RILE
M{1000 0.124 KR OTBILTHB. Z&EAEIUE Ruorescein, rhoda-
M/ ?500 0‘348 mine $FITHT L R b5
oo o BLITHICR B % < 2 b > B & D kD B8
M/20000 0.368 WAsiN D, 4 2o 20 T 2B ¢ RUMEIRFEHCBIES

D THEREE L, a, 2, ¥R 2 BIE ¢ RUMmMEFRCEHE
TRENMAE LT, HISHAMREGE eo/c ROUHIBME AR adae £ RxBIZ ¢ O HBITH
L el g -k —iie w3 i i i o 2. Wi LT T b B~TOURILn LRt
[GICEHT 2R —DMTHELTH L. coFry, BEC ,

[}
& BRIEEDHE & BANCR OB IC A —0EIRE i %“jﬁ
BhDEFE~BNS. as ]
e UY / /

b) BRMEEMIC L BEROBE v 7/
FAMIOREOYT AL 2INE, BEKR DS ol |7
BEILTY, BHUWEOBILA 2 P ricl T ilgs %L as ‘,q? 1‘//&'
WEHESBUIN TR . W Lampert™ 23§l fluorescein jfifk  #—/

KRBT IUT 02g/ce & K1 X MAFiRKOWK A~ 27 L e “[

NPk TH, A A TIIFE E LR E ks D7, HHIT B e
Sveshnikoff'? A3 21T 0.65gfce @ K1 T In~7citsdic BT F~ ® 4+ — i

CRFESANIHCE ZRIT S 0T, ZOSHIIE N TH DT L2455 UEORAITRG 25K
WETORIETIER I CH 0T, Thid ZBABEICHE

% T2 LB D, RICE7M BIA 7 Pl

3 /V & H LGB OTHS € LIENRTH 5. BOTBE/]

2 o 2 TTERICIT B LI L T b, kAR

, \ EOBOAF BT LT, AT TIC L ERLRS
| EVTBE D TEHZLL BRSNS,

400 450 500 559 RICEEA A7 + L DBELITTH 2435, itiEo i

T A R LE TER OB AMEOBIE N 5 IIE T I s <,

ST (R [ R ) foTH A< FroWEILHEFHRD CHEECHS. B

Lt oo 318 /1 i 2 KB T~ ek e T, it

EOIRIT XL D TLWMA RS 7 b AOBRKIE —RECHh & 22y T v, i rhodamine B

(B : 2:107g/cc) DYHBAT L DFEL L FNe2 TH, TO/AER 27 AR HLBHROM

T L OTHIKBE S, TRERMIHC A7 P AKX Y KE3BEOHTCEIT T
EMRENTH 2™

(VL) Sk ORIk

WSS D B85 & BT 2 LT § 5~ 7t IO SI UECH B, 2
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T8 Ui ORI 2R BBIEO IS 20 (BINZ v ¥ B SITFIRA <7 +
DWW LFOWMCD 206, BEIAHEASERALRICL, chic LoTRARSEIT

ZT&idnv. FLAES TOlEHITORIRIR 2 P& LMAOBRIRNE Tk 3T &4
& 5. fHcThu, ITEMITAEHENIERBOTH 25 (B~ C0,”, NOY), WIIIEF T
Y ATARAC—RICEY 82, BoTh 2HAIIE, HAMITAKOEENEER 2
B OB ZRRIC X > TELENKDT 3. L\ 3841, BEXOHRZICHT 28
K BRI EF: 2 OBIBENGOTHIPRSICE, BEXMEETRRCA~LL2ET
B

¢=¢°TC,1-LI—S:'E_-_ .
|iT iy, 1 (XK ABEPPIR T I{OREEYE, ), c TR 2RWMAORIE, p LHEBEO
9.8, kLPEESCH 5. COBEENSUIEBWITLHITIELWT L5505 NTH 2.

BEOB——IRMPITORI R <= 7 b DB DHE AR P LR E—BT 28k
HEIIL, TOBEMEALIMIHBEAREATI LT LITHLF CORMTIC L >TSHKL:
ME LKL T 5. W uranine (X eosin T kDT, 3 rhodamine B |3 KMnO, iz X 2Tif}
K&z, J. Perrin 124\ A& F IUREE (nduction moléculaire par résonance) L#EAC
H 2. P~ fluorescein Kifdk (10~'g/cc) IT esculin ¥F: % 0, 1.8, 3.6, 7.2 x107sfcc IR
W32 LANMEDHIT 1, 09, 08, 062 LEL LTI T LRbi 2.

RIS B LRI L TEOSIRABITHE N2 & L5 Rillo BT, PI~NET A2
o B AL RRRRE T v b U O EITICE LTi@ Sk VTS 5. Mk B, T
15 DRI 2RO TR LE VWi b Ch 5. PELAES WICHERE 52 T &1L,
WA~ w 7 o4 FoORTENS, ORKROREEIZOBA A TTRFURICE { # it
AKERDBCETHS. TILHOBATBOMINT CU 4 4 ClI# 183my, BY 4 4 > Clafy
200mp, I 4 % Gl 226mpu ¢, ToORPEENLIRETONITHRMLTH D T &138
CMBETAHCHS. ZOMCLLEHD 2, ZoMEY XT3, (1) FiEICOoOB
B4 A v RUB A & AT EEsA . @) it hitatcd 28481, chic
BOFFREHATDE, TCHRTHIED L LA L ifCmITicE~, XETitke A T2
OIS LTIZIC X D THEERSAE RS, (B) £ < OHBIT N MITICH T b BTtk
~BITT s RICERIHIRT 3™,

PEL Sveshnikoff® iC Liuex, AMETAHIEICHSS THEMEBRO R WG I,
HAEME R R 27 rDfilic, ko2 HIEBROELERWE &880 (L& LT L&
BT MDLNTHS. i TR —EDHLHITIT B LT Rk 4r+ 3107
KIEHIAET . ROTHTHHEICTRREN AT LR EFE~LN3B.

ZXET 3L, 2L OMAMECELT, ZORRBE BN LAD  IEENITIIR R
REDTEE~TVEETH 2. TORMUI v 54 F T X BMLHTHRAS, KR Cili~2 0
{—HoMRbft L LThaffebilac & DV ESERE LS.
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