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6. Acetic acid QHFF% Cl TE# L -BIZDTFHIC ClLEFOZ VR, REEATHOI.
7. Ascorbic acid (3B K/; AR, Callistephin % BTG U 1205, N/500CiI R EE T H DIz,
AEBTHIIF RERPRIEARFTOABLOHZHEAV., REEBLESECEROBEZETS.
3 Bk
) 3@ : &3k, 35, 134 (1957) 2) J¢H : &3, 35, 61 (1957) (FH#n 32, 3, 29 =3)

BHEEBEDTCST2 7 VEBEEF 7 VEHONEIRDNT
(8 13) Photodensity method {2} 27 3 VERD EE:
i3 H# ¥t B (REAEEERE)

&# E

BI04 58 LD IHH OESFERICHL, & CHEDRICHENR 5 N TV DI EED RAHS S 1
RINTN5S. EERO7 2 VBICONT L RED, HREVICL b IBEEEETS C EBBAINT NS, 7
BT CEEY, UMY, FEEVICY D EMHEBEREIN TV 204 TZOBBERBIN, RenEo
18l % D RS OIEBEREE AT 1 2 HRIC DV T & RIEFINCE NS LTIV, 7 2V BOMEICE$ 5%
EUTIRFRSEY, BHSD, FHEOOHIEND Y, XEHES 0 RBERRO7 2 BOMBEC OV THRE L
TWaD5, 73 YHOBRICEUTRRICEDTRERZRISV. €0 TEHILT 2 VBRET t VEBEAxORS
DOEHEREGREC I 2HERBR L, FICEATINERSORAN W B RO EEESE Ficisl) 2 8%
BAT 5 B2 P> TAHFUCEF LIk,

FOEERECIS 57 L VBROBERPERT 2ICE D TH S ZRINTTIUIZ SN C LR T 2 V8D
ERBETHS. 7 VBOERRCIENIIG RS UTHBE 2R HT 2 MEYEREL & 1 4 o358
e FIAY 5 EREWO ERASN TV 59, (NHEOFREISTHERIEECIIH 305, BIEVEETCH
Rz BEULBORRHE2ET 52 EBL2AREIEAYBEID. KFFICROTRFEOME E, SROIHRE %
Hetgayssiis H ORICHWR D2 U 5720 Bk E, HEMNKART S 80 & UTEOBERIRS 305 s
Bz oERPO 7 2 B2 ARCHIETER LB 2 Maximum color density method (Photodensity method)
e OF o 3=c ko NP DR O r Kﬁ%itﬁi\'tli Maximum color density method {Z } % 7 § / BRERBIEICOWVT
B, BREUIERCOWTHET 5.

: £ B 0 I

1, One-Dimensional paper chromatography [ & 5°F I /ERDOHBE

(1) BRI '

Tryptophane 2fx{ 47 2 /B%4BD 6NHcl AL, 10% Isopropanol ¥k TR D 7 ¢ / BRMEHS
1.0mg & NH2-N/2.5ml {273 28 3§84, Tryptophane 310% Isopropanol Y&# CR&EZ 1.0mg o NH,-
N/2.5ml e Ute, A OREHEAN %8T 109 Isopropanol YA# THEBIL T 0.75mg o« NH4-N/2.5ml, 0.50
mg a NHy-N/2.5ml, 0.25mg o NH2-N/2.5ml D& Level 7 3 BRSO (Subdilutions) % Z4EU
L.

(2) BRI OB DM 1

BRPEREAE No. 50 (40 x40cm) O F#EE L b 5 cm, Fii X H2.5em DRR TEMICHI D TR HIC% Level ifE#E
TR & BERIA B R HIGT 2.5 SERAT U TIT (. COBRERRBIAIZREIO 7 T / BRIBEIT X b B A B bl
A ¥ Y, Y BERPHORTED BT 5 0 HKEM E A— Spot it REREMAE2, 3, 4EBHL
1z,

(3) Paper Chromatography

GEEHRRINT 5 SUORMRD BEAR % L LRSI TOTEET 3/ BROSH M,
B U 7ok BLOCK it ans 7 2 / BOBEER O BHEEOHEBIC L &7 3 /8% KD 5
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BCOUTRIET2DO0BE Y TH D EBAT. WHKCINIET 2 VB2 —RIGEBMIC L Y BCIBT 2
LIRS, BIBEBED Paper chromatography DEFHZRY LROHBY Tdh 5.

Group 1. Aspartic acid, Glutamic acid, Serine, Glycine, Threonine, Alanine

Solvent20; 16 ; Phenol : Buffer (pH 12.0) : a-Benzoinoxime =80 : 20 : 0.1.

pH 12.0 @ Buffer |3 0.067M Na,HPO, & 0.067M NaOH PRARBESUTHMNT .

Paper : 73 pH 12.0 @ Buffer it BUMREZ LIz § D% HHT 5.

Running time and temperature : 24 hrs, 27°C.

Development of color : 0.4 9 Ninhydrine-Butanol ¥ (4 % Acetic acid ZRH) % RKEiC Spray & EEL,
WBRHT 60°C, 15min AT 5. Spray OEREIIFEMIER S 5~  MMEATICHEC Spray 35 RUCIEE
UTHMEDZE A 3, BT 3 ESE, MO RECARITRIET S,

Amino acids separated :

Aspartic acid Rf 0.18 Glycine  Rf 0.38
* Glutamic acid 7 0.24 Threonine 7 0.48
Serine 7 0.32 Alanine i+ 0.58

Group II. Cystine, Lysine, Histidine, Arginine, Tyrosine, Leucine, Isoleucine, Phenylalanine
IIa. Solvent!?s 2U : n-Butanol : Acetic acid : Water=4:1:5. "

Length of run : 23cm., dry, and re-run three times i‘or 23cm.

Development of color : Group I {z#£49° %,

Amino acids separated :

Cystine Rf 0.18 Tyrosine Rf 0.65
(Lysine) 7 0.29 Phenylalanine ~ 0.80
(Histidine) » 0.32 Isoleucine 7 0.84
(Arginine) 7 0.36 Leucine 7 0.87

(Alanine) 7 0.54

() 2HEUICY VBRI ARBBHE TS DREAIRETD 505, MORBBEE % A I1C 55— e Rs R O
LEERTHDTHD. '

IIb. Solvent? : Ethanol : Methylethylketone : Water : Dicyclohexylamine=10:10: 5 : 2.

Running time and temperature : 24 hrs, 27°C.

Development of color : Group 1 {z#£4°%,

Amino acids separated :

Lysine Rf 0.17 Arginine Rf 0.08

Ilc. Solvent : n-Butanol : Acetic acid : Water=4:1: 5.

Length of run : 25cm.

Development of colorl? ; 1 ¢4 Sulfanilamide @ 109% HCI 7&#§ 5ml, 5% NaNO,; 5ml % 100ml % » =
VY g~ CHY 14 L BELUICR, S0ml OFHRE T n-Butanol % iA T 1 RS, 4/7MEEE,
Butanol @MU THD, ZIZBEUIZRERZRLU TRIHL SMANC T 5 IR, Y8fod NayCOs
% Spray 4iug Histidine (348257, Tyrosine X REICHRKETS (PAULY’s reaction).

Amino acid separated :

Histidine Rf 0.18 . (Tyrosine) Rf 0.47

IId. Solvent : n-Butanol : Methylethylketone : Water : Dicyclohexylamine=10:10:5: 2,

Running time and temperature : 24 hrs, 27°C.

Development of color : Group 1 {Z#£4° %,

Amino acids separated :

(Histidine) Rf 0.25 (Phenylalanine) Rf 0.60
(Valine) n 0.38
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Ile. Solvent!? : tert-Butanol : Methylethylketone : Formic acid : Water=160 : 160 : 1 : 39.
Running time and temperature : 48 hrs, 27°C.
Development of color : Group I {Z#4°5%,
Amino acids separated :

(Phenylalanine) Rf 0.15 (Leucine) Rf 0.22

(Isoleucine) 7 0.19
Group III. Methionine, Valine. )
Illa. Solventl? 23 : jso-Amylalcohol : Pyridine : Water : Diethylamine=50: 50 : 35 : 2. )
195 NaCN & &7k Phenol 4 5 ml EARI ¥ — » — % BEIRSPIC AN TR 2.
Length of run : 23cm., dry, and re-run twice for 23cm.
Development of color : Group I (%45,

Amino acids separated :

(Alanine) Rf 0.44 (Isoleucine) Rf 0.75
Valine 7 0.52 (Phenylalanine) » 0.77
(Methionine) # 0.57 (Leucine) 7 0.81

(Tyrosine) n 0.70

IIIb. Solvent : n-Butanol : Acetic acid : Water=4:1:5.

Length of run : 25cm.

Development of color!? 2 : 0.002M PtClg=~ 4ml, INKI 0.25ml, 2NHCl1 0.4ml, Acetone 76ml %841,
HoEIEFIT E L7z Chromatogram %4 & Methionine, Cystine {3k DH (background) {ZEp~ Spot
EUTHBRT 5.

Amino acids separated :

(Cystine) Rf 0.18 Methionine Rf 0.46

Group IV. Proline, Hydroxyproline.

Solrent : n-Butanol : Acetic acid : Water=4:1 : 5.

Length of run : 25cm.

Development of color!” : 0.29; Isatin-Acetone Y83%% Spray UJEiZH, KEKP2EL I BESEFT0~
76°C, 1033 im#d i Proline, Hydroxyproline |2 F&» 23 5.

Amino acids separated :

Hydroxyproline Rf 0.23 Proline Rf 0.31

Group V. Tryptophane.

Va. Solvent!? : iso-Propanol : NH4OH : Water=80: 5 : 15.

Length of run : 25cm.

Development of color!” : Conc. HCl 10ml, Acetone 90ml DEAH#KIC p-Dimethylaminobenzaldehyde 1 g
%»75#3 % (EHRLICH’s reagent),

UEFA ML O FERTC I L, MEEL 7. Chromatogram % H¥KARC B LT B3 3ug Tryptophane i3B5#
BEICHA T S, D Tryptophane DEEIIFHHETD 2R DORE & HICEHB U TRAE 72 ) RKICH
BEELL5. '

Amino acid separated :

Tryptophane Rf 0.60

Vb. Solvent2® : Collidine (buffered), saturated with pH 9.0 buffer.

pH 9.0 @ Buffer {3 0.067M KCI iz 74fi#1 7z 0.067M Boric acid 50ml jzx4 L C 0.067M NaOH 21.30ml
DEIGTRE L THANT 3.

Running time and temperature : 48 hrs, 27°C.

Development of color : Group I {T#:4° %,
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w Amino acids separated :
U g I g - (Tryptophane) Rf 0.26
X c.> ., bt (Valine) 7 0.075
§ o ®- ) o> BT R 31z Chromatogram
6 @ 8 S ESMBNERT L Figl 0#bTHAE.
@ g U ® - @ 2. 73 /BMoER
‘ s s 8 8 zls; O 0 /s e . (1) Maximum color density OHIER X 7
e e , '@ ® - P BROER
@ ® - 8 ﬂ 8 O BIAR U T-BH CREE, &L 7c Chromatogr-
g 7 am %2.5xWcmOFEMBIY DY, hE
I I, 1, L I, I, v A a-Bromnaphthaleine & iRy Paraffine @ B4
Fig.1. One-Dimensional Chromatograms Bl (1: 4% RICRUTRED T Chmmg-
1. Aspartic acid 2. Glutamic acid 3, Serine togram 2BUCLIE, WARHNTHS De-
4. Glycine 5. Threonine 6. Alanine nsitometer?) (W EMVEFTH, /AL
IZ) gﬁ;tilnni;e l? '%ﬁ'l(:i:nc lg ;Ill:rl)c}l’lllalFaninc HEE) % BB TTI0muDBRDT 40 5~
13. Isoleucine 14. Leucine 15. Valine %@L T, Chromatogram HiZ/3#INIc7 2
16. Methionine 17. Oxyproline 18. Proline /BRD Spot ® Maximum color density % ¥
19. Tryptophane

€4 5%. {HL Group Ilc ¢ Histidine, Group

Va @ Tryptophane (D Spot {38%EE %23 2D TH0muDHED 7 4 )4 ~%BL T Maximum color den-
sity 2RIEUIC.

BT BEAMEDS Level ORAEEMD Spot ® Maximum color density %L 7 5 7 FHREOH
#iiz Maximum color density, StMIiC 7 ¢ / BAMNE % WKEBTL DT EAEHBERD 5. KICKAMED 7
2 /B Spot ( Maximum color density %S L THIMHEY DK 57 t / BMEe NS5,

KRBT U THELU I HED 7 t 7 MO
HeghR O %/ Rg & Fig.2 Db Td 3.

Mo Aspartic acid, Glutamic acid, Se-
rine, Glycine, Threonine, Alanine DiiXh#
iX Group I @ EHict b BBALIZ b D% 570
mu DEED 7 A Vs — 2 BUTRHIZDT
d Y, Histidine DiFHER#IT Group Ilc OE
BT O BBUIZY DR 460mudFED 7 4 NV
S —2BUTRKDIZSDTDA. !

2, FKEREOMEOKRN

ZEREOME 2 BH § 5 129 Aspartic
acid, Glutamic acid, Serine, Glycine, Threo-
nine K¥ Alanine 6 D7 T /% « NHo-N & UT& A 7 /2. 5ul AU RAEMEENL, ZoEsk
L UTHIR I DY, %, YiRIMEHBL, fHRUICESC X AR L oRBAAK % Spot L, Group I
DBMEFIC L b Paper chromatography %770 L U1 ERETENSD 7 ¢ / BOER 7L ENEER
»iz., TORRRRTE Table 1. OFEY Th 5.

Table . {Z L0 X P MU EIZI6~108% THEX 8 BLUATH 5L LBRLUTVD, L LARIRITHEL
T & OEINEIZEI~117%OWE 2R, B|EH18%IC b RA TS,

KT ETTMNE U 7o /EHEic Aspartic acid, Glutamic acid 2RMUBBEESIC TN TS As-
partic acid, Glutamic acid LISHZEEIZ & 0.254g o NHa-N/2.54l, 0.504g o NHa-N/2.54l, 0.754g o NHa-

N/2.541 OWMED Aspartic acid, Glutamic acid 2 &{r X BABEE 2R, 2% BB UT kol
 Group I DRBABE IC L H Paper chromatography 217> 7 2 /B % ERL TEINER Rplc. ZORRIE

WN w4l
&

N
@ a b RSRAd

Concontration
N

W32 0 ey WK K 0y G Y gt el R a3 dy I K

Color Density
Fig.2. Typical standard curves of several amino acids
by the maximum color density method
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Table 1. Recoveries of several amino acids by the maximum color density method. ¢))

Unknown Calculate(.:l Theoretic?l Recovery Mean of
dilution concentration | concentration % recovery
#g/2.5ul ngf2.5ul ° %
1 7.41 8.31 89.2
Aspartic Acid K 4.28 4.16 102.8 9.1
% 2.66 2.77 96.0
4 2.00 2.08 96.3
1 8.40 9.19 91.4
Glutamic Acid K 5.35 4.60 116.4 107.5
4 3.57 3.06 116.7
T4 2.42 2.30 105.3 ~
1 6.61 6.57 100.6
Serine % 3.15 3.28 95.9 100.6
% 2.40 2.19 109.5
% 1.58 1.64 96.2
1 4.93 4.69 105.1
Glycine 1 2.25 2.35 95.9 102.2
% 1.66 1.57 105.7
7 —_ —_ —
1 7.65 7.44 102.8
Threonine % 3.49 3.72 93.8 97.5
% 2.38 2.48 95.9
% —_ — —
1 6.23 5.57 111.8
Alanine % 2.80 2.78 100.8 104.6
14 2.13 1.86 114.5
% 1.27 1.39 91.2
Table 2. Recoveries of several amino acids by the Table 2 {Z/RSEY Th 2.
maximum color density method. (2) HENC W - EE O P
tAmino Acid|Amino Acid MIVTH BV EEHOEE &0
added. recovered. | Recovery Mean of ; ¢
@ NHy-N | o NHo-N % rccc;;rcry BNEORIFILEMRI TN
#g[2.5u1 ©g[2.5ul 7 b DEMDIBEY ZBRET B2 i
0.25 0.235 94.0 K v 3 — L B BRI T
Aspartic Acid 0.50 0.47 94.0 100.4 TEFRO B EEH380% & 73 51U
075 08 | 133 $FB. T UTRERELOE
0.25 0.24 96.0 #1% 8 H80% 7 U 7 — LT
Glutamic Acid 0.50 0.535 107.0 105.7 ML, Z15 OWMEHE % TR
0.5 0.855 1.0 HEL T OGN 23 W S

ANTIEED Voo T 4 v A
PEMU, ROREL T ~2 HRES EEOKERZIROTRE LT,
Table 2 ikt SEHENNEIL100~106% O TH H, fHx OEULEK b 94~114% THIAR O AL RFUE D I
B LREIII,
U EORRL Y HET 2725 I EARAERECRKRTIIA 8 BLUNDEETT 1 / BMOERI AL TH S EHA TR
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VW, {HUME % OEBREICDOWTIREBENIIBLIT § AN DD 5 & bBATHEECHIZYDANGD B C
LB, :

(3) MMEHC X 3 Methionine DER & FEE DA

Group IITb DOESHICHEDT Methionine % E& T 5 BHEFICIIFKRILEEOFHERIED ) ic Chromatogram £
bk & 7z b Methionine DFFEERMLD AHEED Spot & UTHE T 5725 Maximum color density % |
ET DT EDHRIZND THEHREES 22 1 XD THET 20HB, HILRR U 2 FEICHED T Methionine O
FEREVR I D VEBS R VBBl DB % 130, Group IIIb OEFHIT X H BEAFEE 3 4UL Methionine (dfkd Back-
ground {230 Spot & L THENZD 6 FIEEERKD Spot OE % Planimeter %2 FVTHIEL, ¥
Y5 7 ROk Spot O %, #tiic Methionine D % R ERE T L DO THEMBRERD 5. KITR
DA ETHERED Spot OEHE % FIRKCRIE U LR L b R 2BAHD Methionine DBE2HH TS, Me-
thionine DEE#ERHIRD | Hl%# "3 & Fig.3 OFY Th 5.

Fig.3 Y b /sR4C Spot OEMEE 7 2 BBOBEONH L BEMRBHRERL TS C &35, EREKIC
X T Methionine % ER&J 2 DEE 2T 5700 ICHIHE 2 D2 HEL T Methionine DEINEZ R 72
k5543 Table 3 DY Tdh 5. Table 3 (TR LHAINEIRIT.6%2RUREIS.S%UARTH L. HUME %
DOENYRIT DN TIiZ2~103%DEE R URZEDL 8 %BITRATV S,

§ Table 3. Recovery of methionine by area method.
R /
N Unk n Calculated Theoretical Recover Mean of
T Dilélt(i)g\xrz concentration | concentration a)’ y recovery
~ s #gf2.5u1 7g[2.5u1 7o %
;3 * 1 8.88 9.36 94.9
i st Y 4.49 4.68 95.9 | 96.7
& B 3.10 3.12 99.3
f 97.6

o 1 9.31 9.36 99.5

AW 2 b % 4.82 4.68 103.0 | 98.4

Fig.3. Typical standard Y 2.89 3.12 92.6

curve of methionine

I by area method.
% %"

MC FARRENS®{Z } 1143 Maximum color density method (€t h 1 ~ 5 %ODHEETEREAEETDH 5 & AR,
ROLAND 7 }tud Lysine, Glutamic acid, Glycine PAND 7 @ 7 BRIZEFHRA P=0.95 IR TRIEAIGETD
B ERNTVBH FERCRNTIZ0.4~ 8 %D#E3E%R 7R L MC FARREN % ROLAND OfFFICHB I IUIE
FEEESA X VDS, AERBBHIHERIEDSBIETH 5O TH—FENCH U TEICERBIZECR BINT 575 6 1X8RE
PEICEDTHITHAH EBALNS,

BLOCK® {7 } AUSTEHREIEC J 2 BBINEIE 5 % Th 5 Lk, FISCHER® (€ Jiuf 2 % DRETHENRET
BB ERNTISY, TP 2KTEMOBAETH 5039 %BORETERIIETD 5 LBNTVEY, AERT
133.5%LINORETERTER THH L & BRUIC.

Maximum color density method {Z AT &, EREMEICHRWT b ERBRZES BT 1L 5729 i Paper
chromatography {2 } % 7 & VERDHEITENSERLBETH Y, REAINT Chromatogram ¥ 75 %~ < (RO
XRMRHET HUNEND S,

(1) 1 ZRFCBBEACKRNTT @ BOMHESHEGERCThN 5T &,

(2) SHEINIcT T JBRD Spot 372 B LNE L IENER B AL T Tailing piEsmnc e, BB
WExniz7 2 /HRD Spot DML T—ELTWHT &,

() DEEaNI: 7 UBORIBKRY N CE, RIBERLEIETE 7 VRO RIORE {BLBVE

B AT A &,
Group IlIb (» Histidine }¢¥ Group Va ¢ Tryptophane o> Spot (388 & 27 5 D T60mupyFE420
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muDPRD T 4V E —~2HRUITH BRERVBBOND L EZA NS, FMTIREDY V2 —pBLN
221D TA0mMuDPED 7 4 v 2 — 2 HFERLUTHEL I RS ERARETH DI,
= #

1, Maximum color density method (Photodensity method) (Z } 2 7 3 JBOERITOWVTRI U IR R,
EFBREC INE 8 %BLNDBEETT t VERDERMTIEETH BT & 2B i,

2. ERAPEIC X 5 Methionine MDEROME 2 ME UIKIE, 3.5%LINOEETERTETDH 5.

3. Maximum color density method [ZRWNT $, EREICHRNTS 7 1 VBD EBEE /23~ 4T
512 1Tid 1 IRyt Paper chromatography {2 X 2 7 3 / BRODBEDTINTITONS T & L E—EEHEDWTERK
HORBMOIRERIT) CEMBRIEETH 5. XHBNOEHERAECEREKS CEBEAEDRMTEHEDT
LZEEIORBRIMERZIT) CEBBETH B,

4. 1 %t Paper chromatography (2 £ %7 2/ BBOOBECRNTHMEIND 7 & BOTEE RO BHEERD
B EDTE7 3 /BB RIELS BHCARILI., AR IS T 2 /BR% | KTBEC L b RIDIMT 2
T ENHEKS.

AWFER T 5 YD TR & HRE 2 B> BER KSR ERBAERCERICHHN 2B D R£FOHA
BEERCEATRHOEBEREL T,

(AR AEEEEXES ARRKICHROT [ HREBERICS T 57 iV BERCEBREEFEONEIZ OV
Tl EEUTHBELILIOTHEBBAC LD RTOWML [HHEBERCKS T 57 ¢V BERY 7 : v EHONBE
KOWT JEHBEUIEDOTELLLSHTREZOIRETH S.)

pra Bk
1) kK& : Bk, 24, 366 (1951), 2) Ef, A, AN, FR L, 26, 480 (1952). 3) BE: K
i, 38, 171 (1916). 4) (I : Bk, 2, 246 (1926). 5 PHM : B4k, 9, 930 (1933). 6) FA,
H, BH, & B0 KREEEXE 8 AI#ES (3L, 10, 13), 7) ®HE, F%, &% B A 34,
178 (1956), 8) frEE, THAEF: EREEARCE, Sllg, 11 (1959), 9) #EE - A3k, 32, 267 (1954),
10) #gre : &3, 33, 349 (1955), D) HN, fiA: BEEFEogEs, 1, 194 (1950), 12) BN, AFK:
K2 4, 110 (1950), 13) Wk, AHE, iR, BR: B4, 26, 464 (1952), 14) MOORE, S. and
STEIN, W.H. : J. Biol. Chem., 192, 663 (1951). 15) KUNIN, R.: Anal. Chem,, 21, 87 (1947) 16)
JLE, KB, Hdr: 84, 28, 775 (1954), 17) BLOCK, R.J.: A Manual of Paper Chromatography and
Paper Electrophoresis, 61~112 (1955) : Anal. Chem., 22, 1327 (1950), 18) MC FARREN, E.F. and
MILLS, J. A.: Anal. Chem., 24, 650 (1952) 19) ROLAND, J.F. and GROSS, A.M. : Anal. Chem., 26,
502 (1954), 20) MC FARREN, E.F.: Anal. Chem., 23, 168 (1951)_ 21) SrorTA, K. H. and PRI-
MOSIGH, J. : Nature, 168, 696 (1951) 22) HARDY, T.L., HOLLAND, D.O., and NAYLER, J-H.C. : Anal.
Chem., 27, 971 (1955). 23) HEYNS, K., and ANDERS, G. : Z. Physiol. Chem., 287, 1 (1951). 24)
TOENNIES, G., and KOLB, J.]J.: Anal. Chem., 23, 823 (1951)_ 25) GRASSMANN, W., and HANNING,
K. : HOPPE-SEYLER’s Z. Physiol. Chem., 290, 1 (1952). 26) /NHE, o BMESKEIEOEE, 118
(1955), 27) AWAPARA, J.: Arch. Biochem., 19, 172 (1948), 28) BLOCK, R.]J.: A Manual of Paper
Chromatography and Paper Electrophoresis, 56 (1955), 29) FISCHER, R.B., PARSONS, D.S., and Mo-
RRISON, G. A, : Nature, 161, 764 (1948) : 164, 183 (1949). 30) McC FARREN, E. F,, BRAND, K., and
BUTKOWSKY, H.R. : Anal. Chem., 23, 1146 (1951), 31 Il 488, 30, 77 (1952).

(FHF0 32, 4, 19%8)

NI | -El ectronic Library Service



