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19014E P. Fhrlich {3, iR AR ICHiks 4 #C p-
dimeihyl amino benz aedehyde % {E Al X# 5 &R
Wikt 2T 52 F 4, RTI9034 0. NeubauerD
ARG JReh Urobilinogen [T (R T 2|AFE
L T AR, Urobilinogen D Ehrlich K aldebyde
RIS, FEERELRLEHL DL LTSRIL
{IGAXN TV B, ¢ Urobilinogen @ Ehrlich
K aldehyde RISEREKICHKTOSNLENRATE
L Ti319254F A.J. L. Terwen? %34k SRINODOEK
13550 THE570mpu & 475 THE 4S5 mp iTHHEL,
%213, Ursbilin K 2 bDTHAH EREL,
XRTC19334F L. Heilmeyerd) 4%, mesobilinogen D
Ehilich K aldehyde RIGC2®BICHTIT 27/ %I
HEDRIFE TR 7 DRINDOBE AL 557 mu & 490mp
ZHBEL, %E3 Urobilin LRI HDTHAD
ELTWAD, —4H195340D C.J. Watsond) DEl%
iIcRNE, AER Bilirubin X D FE8L L 72 meso-
bilinogen ¢» Ehrlich [X aedehyde RISEEIKICH
EJE U 7= RO AL, 565 mp & 490 mpu 1Z
boLLt:. N#HED RHADJFE TIT Uobilinogen
B % stercobilinogen XX mesobilinogen & Ehrlich
K aldehyde RIGE2BKEORIHBROBRIZT T
pHO.3 L D3. 9D TI3 560 mp & 49475 490 mp
I2H B EH4L 72, MT Urobilinogen i sterco-
bilinogen & mesobilinogen @ Ehrlich K aldehyde
RIEE2BBEOBRINMHROBRICER DX O FIZE
IZ19344F Heilmeyer & Krebsd® 33, rX-T1936 4
Watson®) 23fEE LT3, T, —HLLERT
HENLEHAFROREICS S ZDRPUEADE
BICH TR R4 BLOBEERDTV D, HTEE

(1]

BZE0OR*BRETIARRCRIDBRLL.
Urobilinogen 75 @ aldehyde FIGERMBICELX,
Indole Ry %&4 Bilirubin X D FEB L 72 mesobili-
nogen @ aldehyde RSE®MA MBS LT, @
7, ¥Rz pH 124K 5 B EICER L SR(LEHEER
EZfyor-.

2B N X

1. EBRH

1. 1. RXVD Urobilinogen 1AMk FSE

Gmelin FUGE#ET Urobilinogen 4 8 D BV R
AR, £OKEEUT pH3TIE4 EL, SRU
LD ether M2 TX{IRB L ether k%N
BIL, ZERBKTHERMELI R, 1B3FEE
%80 N/I0 WU HEREEZMZ TIRE L, ether
BAEBRELIHN/I0EET pHT JIET.2 10 AR
L, Z% Urobilinogen # k& Utc, ABHKIITE
L T stercobilinogen £V 73 ¥, Indol hrdrnrd=t:d
THot-.

1. 2.BRY® Urobilinogen &A%

C.J. Watson® (1953) o ALz D BlRIGE
DR AR 50 ThE 100 g 2 BADHTL B D #*
BAKEEMUISH 5 WP L £ 8A3200 TIE 400 ce (T
15 FABPL %, 2% 1.01 ADDErlenmeyer
O flask (A, H L < HABL - 20BHuEeHE —2
B A 100 TyZE 200ce 1 Z T L <BRIL, Bzl
WO THWERKER<ICEFFORTELTER
Rie& L, Jhod flaok % B U THIATIC 1 K4
ULBKBT 5. RCABREELE LB 2RI
& D4 5B D petrol ether %17, fIFIKEREYE
1EREOKEEEL 4 OB THEMHEE S L TIRE L
petrol ether &% 4 L T#%, BICREICFRD
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petrol ether % fNX TRIBKDIREIEA 2 A LEEL
9 5. IRTZ% D petrol ether %R L &S
KTE LML THO1/BERTIES RO N/10%
WLERRHEMA, B RBL /2% petrol ether JB
EREZIIN/I0EESMA T pHT IET.21CH
EL7HD% Urobilinogen JFi & L 72, ABkid
stercobilinogen MDA M5 pK!) Indole RGIIkEH: T
Hot:,

1. 3. &R Bilirubin X1 ® Urobilinogen %

C.J. Watsond (1953) iz, # 5 Bili-
rubin 10 mg % N/10 T§#EWHGE A MK 1.0 ce [T M
L, ZIZF#K 9cc 2MA e bD % flack ITAN,
4% Na-amalgam 3g % A LIcRER L1
B TIRET 5 LBBARMAENTHRRRALL
D, FiCREMCEBEET IHEN S, HOK%E
EKCTHED THRR I AN BTESEE L E 14,
KEE 4 DB IE THEBEMICII L, 21T petrol ether
A THIt LA RIKCREML 7ok, DL 72 pe-
trolether JE¥IiC N/10FFHEMLEE M A NZ T & <R
B petrol ether AR KA N/10 HEEET
thikZHIE L, Z% mesobilinogen ik & L7-.

1. 4. mesobilinogen dimethylester /}KyE

mesobilinogen dimethyl ester D £ X 13 %6 2
Bilirubin dimethyl ester 1L D a1z, Bl bt
OFBIAFW D FEICEK DT, B, Ether 20ce
th{- Nitroso methyl R 2.5g 20U, Z%XA
L 78235 50BN B KA HE 6.0 ce 2B 4 i,
KIS CHRK30REEM (X B4 L, K& ether 10 cc
thzZ# L T diazo methan-ether ¥k 25 cc %15
1z, —7 merk BI&EE, Bilirubin 40 mg % 60cec D
chloroform RIZIERRL TH %, LR FHMWD diazo
methan ether ## 10cc 2 N Z, 20 EEER I
X DL, FEHMBEOREKIIFTRBABDERK
IR E 1D, ARIC 10% RERE % 20 cc 2INZ T
KRGO Bilirubin 2R %, BEOSHEERD
P, AHOBEFRARISORE Bilirubin 13
FaAETL K, REEWEKBEBR~DOBITRROoNE D
7z, IRT YD chloroform-ether Y% 2 12K
KTHMEL, MOKMBEWETRAKLEIC—HELED
N/10 35 4 W KIS E A TZICBITLRVEE
BERLT-. —JFH®D chloroform-ether ¥ ik % K%
EWSihCREAE SEMKREL, ZITHE
ethyl 30cc % f0 2 THRUBM I, %EET va)
pelladium carbon 0.7 g # filttf & L TZiTmA K

&

HEINCTEMB AT 2. %2 BRETYE 2 B
305r TARKDWBUIFIE L 7 D CHEALRT 2K D,
RPEMEME No. 6 TallY % 38 L T %% &FEHO
mesobilinogen dimethyl ester %187:,

1. 5. Palladium Carbon filigh#|oD FHRY5E1S

& MR IC10% B % A T 2 ~ 3 BeR/K¥E T hn
MUKHEEREE B, ZOEHIR 4.5 % 21
AD®D Bieker {Z 600ce D K & (2 A4 80°C (T
m¥d 5. 50z, %Ak palladium 4.2 g ki EE 10cc
BITK 25cc 2L RAICHERBR L1E5EKALE
THY 7. WOBKE b EERICINAEICTS
formalin 4 cc % N2 T HAZRFIL 30%TFHEEE
% lithmus HEEAEE T 5EM A Eics5 4
FIEMY 5. 2% Buchner W SHRIZTHREIEEL
125 cc DKIZTHBEL LML TH o ERLTHREL,
AT 5,

2. Ehrlich’s aldehyde £ ZFH%Kix:

Ehrlich’s aldehyde 34#(3, Hildebrandt DMLY
iK%, BB, p-dimethylamino benz aldehyde 2g
ZHSKITE D, JRIEEE 50 cc & R4 ICHHINL THEAR
L7, @K 50cc £E8ML THhE%A 100cc & L
Tk, FPENEH No. 6 1CIBL 72,

3. FELIEHICRUCERNE

3. 1. Urobilinogen 5% @090

L. Heilmeyer & W. Krebs iE{CH#U 1z,

3. 2. Urobilin S 2ERUEHE

SEEIEZ, A T.L Terwend EICHEU 1. SEHE
{Z, W.schlesinger!) Eiz{ko1:.

3. 3. Indole i

Saekswski- JUEEID (KD 1, Bl b, ¥BEK
10ce i20.02% FHAHEEINE A 0.1 cc 2 NZ, IRT
BE3INEAEEMI TLCRMT 2. &L
Indole RXETET NI, 5 AR TRIIBERERS
Bbih 7.

4. BRBEOVOLREIERMTED. 19

iR EUE, BEBIQ B- 508 Beckman FXNGE
Y «E R RVCTRIEL 2. RIERERARRD
HAEERL, HEICHEOTIE, #HRKZHHE 10mm
D KRB TR, MRICBERBEOBRRZE *
W e B RR A i 7o K [E Beckman DK
MERD N <AL,

5. KF% ion BERERIEE

KF ion BEIERIEICIT, MK pH ALK
WIC S ERELG U-18ES T H  pH meter AR
L.
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EBRAREVICER

1. Urobilinogen @D Ehrlich [K aldehyde L
ISERYHEKERD Rk 2D pH
CXHERE

R, RRU#REE Bilirubin X 0 B 7. B

1.31 mg%, 1.39mg % Kef 0.88 mg D Urobili-
nogen 5 Scc |2 alhehyde 24, % 0.5cc %3 X T
BRSY, RICOKRKEE®H D T pH 1.8, 2.2
KUt l.8 TloethiRaRiC &, RIRDKIZIL S,

¥ Indole D XiT, JEF 1.0mg B DKIEWK Sce (2,

Fig. 1. Ahsorption Curves of the Aldehyde

Reuctants of Urobilinogen

Extinction Coefficient (log. E-+2)

Absorption maxima

I, 558, 492mu
I, 558, 490 mg
M, 558, 490 mp
IV, 560 mu

I. The reactant of Urobilinogen which was
extracted from urine.
tion 1.31 mg. %

II. The reactant of Urobilinogen Which Was

pH 2.2, concentra-

pH 1.8, concentra-

extracted from feces.
tion 139 mg. %

WM. The reactant of Urchilinogen with was de-
rived from ecrystalline bilirubin. pH 1.8
0.8 mg. %

IV. The albehyde rectan of thea aqueous solu-
tion of Indole. pH 3.8 conceentration

1meg. %

Wave length

aldehyde 3% 0.5cc A/NZ 5 & pH 3.8 THlL -
SDTH 5. HOK R Indole O WU DM K (I,

560mu ICH 0 B—7I fi i THBENR, REDOD
Urobilinogen 2/ IZAN S 558 mp &492)54490
mp & ZODORERKAE B, & & Bilirubin £V D
mesobilinogen EBH 2 (FKTH 2. D 558
mp OFRAIZ, Indole DFRITHAPT %45, HEHEA
{713 Indole {34 F 178 L5, Urobilinogen D
alhehyde FUGCZBHORNICLEHDE BZ LN,
492 J1%E 490 mp DR K i3, stercobilin J3E Uro-
bilin Ke ORNIC—FT 5. RICZ2BKRD pH
2E U TRLREHROBAOBEHEBEL.. R
2R BIC, 55 pH4.0 UTsmBEHICRTIZ

Absorption Curves of the Alaehyde
Reactants of Urobilinogen at vari-
ous pH Values.

Fig. 2.

E+2)

Extinction Coefficient (log.

500 ay
z

Wave length

1) pH 0.8 Ext. 0.37 max. 558, 492 mu
2) pH 4.8 Ext. 0.24 max. 556, 496 mu
3) pH 7.4 Ext. 0.17 max. 554, 508 mu
4) pH 8.2 Eyt. 0.33 max. 555, 506 mu
5) pH 9.4 Ext. 0.38 max. 506 mu
6) pH10.6 Ext. 0.45 max.

Urobilinogen @ 2 @K 12X 5 & BhN 2WRIND IR
Ki2, 55879 £ 560 mpu iILH Y, Urobilin & B
BHEARIZ 490 THE 492 mp ITH D, ANdbRLBE)
L7ity. pH 4.2 12T IE 560 0x 494 mp (ZHEAAS
b5, BL, E(C pH K& 155121 Urobili-
nogen 2HIC X 5 & B HHEKIT 556 JyFES5mpu
LEIEREMIZBE L, Urobilin &EBhLHW
WOMmAIRARE K& CHBEL, pH6.0 IR T
496 mpe B (T alkali 4 T (3 510 mp ZERBERM
IZHE)S 5, pH 9.0 PL 12 F¥TI3& " Urobilino-
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gen 2RKICLLIEEDN 2B A HEL L, Uro-
bilin & BbHM 2BRGFRFELALD, FCEEE
783 5. X 2/HED Urobilinogen #EEIT 7R
FELNERT, BEOEVSAR pH4.0 THTR
{Z Urobilin & BHh 2 KIEREICHEL,
PH 6.0 |72 TI3 Urobilinogen ® R ¥ L Bbh
A% L, Urobilin & B 2B AIIFEHE
BERRIZHEET 2. HOVORFREIRICRTRE
UREIDARLUI-BHICIILCERELALT, B
Bilirubin & ) FHKYL 72 mesobilinogen & DRJIZE
FEDERBEDO NI DI, AT mesobilinogen
@ Ehrlih K aldehyde Bt 28 4EDORINDOEK
D &IT L. Heilmeyer (T UE 557 mp KX 490
mu, C.J. Watson T &K1 ¥ 565 mp R X 490 mp
BiCRBICENE pH 2.6 i 3T 560 mp KX 494
mp &L, EHTRIPIBEZBOAUED R LBE
LT3, hoRER, ERALAXEFOBEEY
Ehrlich REBEDOHEMER L T DRMEEICEZBED
PH %, MRRHOERIIEKIHDEEbN 2,

2. Urobilinogen @ Ehilich X aldehyde X
JCEBYED methanol YW AR K
U%D pH 12X 28

REDHAB U 7 stereobilinogen ¥ ¥ K Of #5 &

Bilirubin XV iHHY L /- mesobilinoger F&#k%% 50cc
{Z Ehrlich K aldehyde &X3% 5cc £/NZ CTE2EX
#, W& LD chloroform 2MZ TIRBTAHLL
AYEI3IFEE AT chloroform BICHITT 5. D
B AHERE 78 X & 12 % methanol % NZ T,

MNABREIZHEL, 40 pH 2F U THRIRODMK
ROHEBEHHERI DM IZIL S, %D sterco-
bilinogen |Z§{C pH 1.6 |Z A T W I D k& X (3,

552 mp Bef 492mp 125 Y, pH 5.4 T ATIL 550
mp 7% 490 mu {7, BT alkali ¥ @IZHEICD
NKBEWR DB LE'BE (T stercobilinogen D2/
X3 EELNIMAIINY % L, stercobilin & B
b SBERIIRBRICHE 5. mesobilinogen 3 [Fl4%
ISR R T BRI ESS B DB, UrobilinKe
LBbh KA, stercobilin ORICH; L 1~3 mpu
BBERICH S5, BRLEBE T2 TH pH BICK
KEDIE A2 L 2 R4 0 iICiE 5, BB
methanol A IZ T aldehyde FIGE/BIEDWIN
DAL, stercobilinogen & mesobilinoen & MDf]
CERBAONT, KEBFCHKL TH44~6
my EGHEEICH 5, L€ G Niemann!®) [TKIE
methanol J4# T mesobilinogen Z & D WINDE

G

Fig. 3. Absorption Curves of Reactants
in Methanol

24

£ro £os  sSe Soo ¥feo [
Stercobilinogen Wave lengrh
pH max
1) 1.6 562, 492 mu
2) 5.4 550, 490 mu
3) 8.2 506 mp
Mesobilinogen
4) 1.4 553, 493 mu
5) 8.8 508 mu
Fig. 4. Comparison of the two Reactants
in Methanol at various pH Values.
ph Stercobilinogen | Mesobilinogen
0.6~2.0 552, 492mu 553, 493mpu
2.1~4.0 552, 490 552, 492
4.1~6.0 550, 490 550, 491
6.1~8.0 550, 489 550, 490
8.1 02 more 504 ~508 504 ~508

Kl 556 JH=E 556.5 mu, #¥5E RMICHKNIT sterco-
bilinogen 2K DI 113 pH6.0 HE 6.4 1TRT
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550 mp ROX 490 mu L LTHYD, FEHEDBM I K
AORNE—HL, G. Niemaun DKL EEMITE
2%, MERFOEECHLIbDEEDHN S,

3. Urobilinogen DI Ktx BEster o W Hids

RUe®d pH KKHEE

HKREOHEL® KX, Bk Urobilinogen T
{3 Bilirubin (ABKHBEMNRCEZER O _HHdh
D, MEREERHEOLERELAL, ®BEBITD
ester RO THEHELTWAS, T 2 CRLAKHD
Urobilinogen K {f T Dig & ester A JHEL L WGl
BEBRICERNRD 5HBPEERKLTHI.

3. 1 B 118mgHDR 100g 2 FHE & L,
Watson {RICKD AR L, BR2OHETELHES
b tc stercobilinogen /K ¥ g iC N/10 F5k 5,
T MY RO ammonia K% % 4« 4cc M
stercobilinogen @ Na, K Kot NHy A4 #K L 2

Fig. 5. Absorption Curves of the Reactants
of Urobinogen Na Salt at various
pH Values.

rxJ
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124

X

45

34

s

a2l

o/

'
4
f

£50 S0 s50 soo preo 9'9,)‘.

{Z aldehyde &34 A TUWIDOMAERIES 5 &
IS D <12 OWHEEIZ L L ERABL O
Ti/n ot BWIT N/10 FF WK H IR ZE AT E D
pH 22U WINOMADHERZEES 5 &, Wit
CaKEBgTH Y, Na, KR NHy HORICH
ERIIAD LN DK, KA HIZ Urobilinogen
100 mg (T3 USHATBRRT BICEY 23R, #
HHsE, AHEMERY ammonia MMDBNIZHE
N/10 5% 3.4cc THhD1:.

3. 23.1 [T AT A 1o stercobilinogen /Ki% K
(2 N/10 Ff W KIA#K 15ce A X, 1% aldehyde
FUGZ TV RO K%K 5 £ 6 Dhn < 556mp
FBor490mu H 0 3.1 DFEFEIZH L stercobilinogen
DEEKRIZ 2 mp GERICKITY 2ICBE SO

Fig. 6. Absorption Curves of the Reactants
of Urobilinogensalt adding exces-

sive NaOH, KOH, and NH4qOH.

yas
¥4

sL0 So0 rso yoe 2

pH 1.4 max 556, 490mp Wave length

3. 3. stercobilinogen FABIKEAH/E L VD sterco-

1) pH 1.0 max 558, 490 mpu
2) pH 3.2 558, 492 mu
3) pH 8.2 509 mp

Wave length
bilinogen % #ftE @ EAHPICHIE T 245, T DR

MEDOBRIEATH T, EBHIZ N/10FRD aldehyde
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AXEMZA 2R3, RNERBESR <«HHEH
WIS AT S 5 &R T IORT M < Bk pHL.6
ICHT 556 mpe IC Kk K % B 4 5 13t A5,
490 mp WHEIZ 2 SRR A VIOE,

Fig. 7. Absorption Curves of the Reactants
which is extracted from alkaline
Stercobilinogen Solution.

(not added N/10 HCI)

40

.9

240

o}

0

A4

AFL

‘3

w2t

olf

/;a J';G Z:' -

pH 1.6 max 556mp Wave length

P Fd 3 ZE& LY stercobilinogen MEED Ehrlich
K aldehyde RIGE @ 4FEOUWKIERIT, FiEYE,
#HEMEJIE ammonia AFFABEOHERMA HH
iKY, Emic 2mp GEEAICHEL -BIEER
TV 55, aldenyde I rh D3 B D HRIGKRK
pH i21.4~1.6iC k> Tk H, E2THONNK
aldehyde LIS 2 & 4RO HHEDF L 1QEDTN S
pEHEERYT, H€DT stercobilinogen O Wi, M
Ha4(2 ammonia HD aldehyde FGZEB 4HDOW
Yol 12 LB OB L b THIE LTI
375Uy, K |7 stercobilinogen 74 4. mesobilinogen
® Ehrlich & aldehyde 7.t & 8 4 KD b

™

ZHEY AL, 556 mp MHA T BROWLBSMT, 490
me WAEDLAEDTEYD, BHCZ Diliid sterco-
bilin J5% Urobilin Xe DL TH A LHERELL:
73, C.H. Gray'D (T {&iiE stercobilin, Urobilin
Ke 0 Ee O WIREAIZ 489 mp, 491 mp THD
T2DEEBELV D EEBEZON D W2ZH
Urobilin 2% Urobilinogen D Ehrlich [ aldehyde
BUSORGARBHICRIFIGE LTAET D TH S
1>, Urobilinogen 23 B {LICNHLAKRETH 55,
FSHIBLCAE U D TH B4, BETHH. LT
r@o 3.1, 3.2 O RKIETIE Urobilin OWIHMG
SNBICHL, 3.3 TR K pH ICFRALAT2E
BREERNBIAOLIZEMS TALED LN DD
tz. 59 % &, Urobilinogen O E{L %2 K&, #
B E RIS AT A, Urobilin AU
D ELEWEHRKS.

4. Mesobilinogen dimethyl ester (® Ehrlich
K aldehyde FG2@HED BEMhER RS
me-sobilinogen dimethylester D{LEIHELR

mesobilinogen dimethyl ester % FBL%E B ITH
IE# AL THEE L, ZIC methanol 30ec % /NZ
THML, 3cc @ aldehyde FXEEMATEBIE
mesobilinogen @ aldehyde R G2 BHHEZ L
L BES Y <% BOBE R A R & BROEK
ABET AL, 8o pH3.8 ITHRT 550 mp
Kok 488 mp [TEADIH D, WHHBE LT pH DOF
LW i mesobilinogen @D methanol ¥4 ¥ iC fAF
% aldehyde FIG2BHEDFALIL 552 K1k 490mp
ICEBAZAY, 2mp FERICHBEIL .

ZXIC, mesobilinogen ZXff# & L mesobilinogen-
dimethylester DMIRZMF L7z, 55 mesobilino-
gendimeihylester DEEEE ethyl 75 MK % W ERR S
&, W TAIH ether 2% 5 &, BRBHEL,
MR EBEETET S RICEEBE~NOBITHE
BIHLTHDHERI Oln < N/10 FrtEdE, 10%
RER 2 RO A FIEERE £ 1CI3 X I @D mesobilino-
gen RBTT 545, £LBIFLEMONL, RICEK
HE3BTHETRERIADE SO KIT,
mesobilinogen dimeihye ester D k§f% ethyl -8 3
ERERREL, EADABIARE MR TEBEEH
%24 % & chloroform, Fiih ether, ethyl ether,
aceton, E&EE ethyl, methanol, ethanol, propanol
ZBIETH D, KEE pyridin (23R AMEETHY,
KIZIZARIETH 5. H. Fischer!® (Z{KUE biliru-
bin dimethyl ester (3 ether, (i{ ether {Ti2 8y
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Fig. 8. Absorption Curves of the aldehyde
Reactants of Mesobilinogendimethy-
lester (methanol solution)

e

2!

o’

dimethyl ester

meso-bilinogen mesobilinogen-

peo —

700 goe I seo »re

pH 3.8 max. 550, 488 mu
3.8 max. 552, 490 mu

Wave length

Fig. 9

and Mesobilinogendimetylester from

Transferability of Mesobilinogen

Petroleum Ether to various Solvents.

material s Mesobilinogen
W | Mesobilinogen dimethyl ester

N/10 Na OH (+ (-
10% Nag Cog (+) (-)
cone. HCI ) (=)
conc. Hz Soq (- (-
50% Na Acetate () (=)
sat. Na Acetate (+) (=)

TdH D, methanol [Z{IRE « YA Cd % H3 mesobili-
nogen dimethyl ester & 73 % &EL ( cOHHEE
RIZLUTUW -, Z% mesobilinogen dimethyl ester
AR B A A1 12 1/10 ZEOD aldehyde
&4 NZ, sldehyde X Jii% mesobilinogen %
fAELTHELTA S L, BI0DML THDT, M
#4 "chlorofrom, 4t ether K X Pyridin (Z

647

Fig. 10. Ehrlich’'s Aldehyde Reaction in
various organic Solvents.
Mesobil- Mesobilinogen
inogen dimethyl ester
CH Cl3 (%) yellow | (£) yellow
Pst-Ethen (&) yellow | {£) yellow
Ethyl Ether | (4P 4
Ethyl acetate | (H) (€19)
Aceton (H) (+)
Eis acetic acid | (+) (+
Pyri din (#£) yellow | (=) slightly yellow
Methanol 4 (+) slightly turbid
Ethanol “H (+) ”
Propanol +) +) ”

TRBALFEDERERST, EMICEET 50D
A TH BH, ethyl ether RUEEEE ethyl {CTHATIZ
R IIERBLEE D EREICHE ORI BaE R,
aceton, methanol, ethanol JX X propanol ITHT
{2 mesobilinogen (3 iHKfE ¥ C H VY mesobilinogen
dimethyl ester (I[BH#C, ZDREARICLY. X
{Z mesobilinogen dimethyl ester MDGih ether &
HRIC aldehyde HEA ML TEBIHE, ZIC metha-
nol %%, RCHBEEFKXHE, BHTchloroform
%InZ T chloroform 2EMEAIED ZARAKLE L,
mesobilinogen D aldehyde & Ji: 2 & chloroform
Mk A E U, 84K schleicher & schiill 2043
A%AF>, methanol, K (1:2) #EBEKEL, =
& 21°C FTT—XttREICHK % &% chromato-
graph % fT27-43, mesobilinogen dimethyl ester
ICHAT Urobilin Xe @ dimethyl ester & Hph
LFEMEH mesobilingen DENICHK L, W HK
E{HEONLOAHT RE HIC ZRIEBD LS
D7, T I TEICERALEAZEZWBED Rf D
ERTRI LIV ZBICHEOEREZ RN Eoidik
£ /D72, X mesobilinogen dimethyl ester D4
B urobilindimethyl estr Xa DHAF 2 H 4
HERIL, RALZOBRIEICNTET 25480
21 b # 5 4° Ehrlich K aldehyde RoA
75 B IEMFRICH T X D mesobilinogen LV &
urobilin 2 XV ZREICAEU - $E M5 mesobilinogen
dimethyl ester |3 mesobilinogen T 4 URER T
HHLEBODN S, TOEBBHTHZE AR A bilirubin
& bilirubin dimethyl ester (T T - ERIET
Hoi.
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RECRE LD FBWL /- urobilinogen KA (ster-
cobilinogen) I X iCKE S bilirubin % Na-amalgam
TRITLTHEE L /- mesobilirubinogen X A5 K X
TEo LD ABLL 7o & X mesobilinogen dime-
thyl ester DK 4 TGk ¥ Ehrlich K aldehyde X
ICEERERAYML, TOMRIENBRLZITYL, X
DORREET.

1. F & LT stercobilinogen % 4 %> urobilino-
gen i XX mesobilinogen D Ehrlich X aldehyde
ZaKITAN S pH 4.2 [T 560 mp & 490 1Tk
IRDEAR%ERT.

2. LEDOZEBEDKE ion JEEEH4.0LATICTH
TiL, 558 mp & 490 HE 492 mp T2 DO DK%
RU, mig# pH WK 2BBEFRA LRSIV,

3. 2fiko pH 4.2 X Y K ELBICHL,
560 mp DAL 556 1Y% 554 mu & 1§ T EIREIC
BE)T 55, 490 mp @ T i3 506 J54 510 mp wf
BAE CRERICHE) L, EIC alkali HRICEAL
T 5L 560mp DA IZHEL, 490 mp DT
FICEEEIIBTT 5.

4. FbEAKICKZ methanol &L THIET &
AL DN S pH 5.4 TR TIIVLIRD KA 550mu
Tk 490 my ZEADH S A, ML T stercobilinogen
R OF mesobilinogen ¢ Ehrlich [X aldehyde UG
Z2EYHEOMICIE pH 2 UL T HERITRDHON
et
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Part 1. Spectrophotometric studies on the coloured substances
of urobilinogen by the Ehrlich’s aldehyde reaction
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Conclusions

The spectrophotometric studies were made on the coloured solutions prepared by the addi-
tion of the Ehrlich’s aldehyde reagent into the urobilinogen solution (stercobilinogen) prepared
from urine and stool, the mesobilirubinogen solution prepared from crystalline bilirubin by
a reduction with natrium amalgam, and their salt and mesobilinogen dimethylester etc. And
the results are as follows.

1.  Both the urobilinogen solution in which stercobilinogen is mainly included and the
mesobilinogen solution coloured with the Ehrlich’s aldehyde reagent, display the absorption
maxima at 560 mg and 490 m/: at the pH 4.2.

2. When the hydrogen ion density of the above coloured solution becomes below 4.0,
the absorption maxima display at 553 mgt and 460 mg or 492 myt. Both of these absorption
maxima are not moved by the change of pH.

3. In proportion as the pH of the coloured solution becomes high more than 42, the
absorption maximum at 560 mge shifts slightly to the short wave length and displays ab
556 mst or 554 myt, but the absorption maximum at 420 mye shifts to the long wave length
in a relatively prominent degree and displays at 506 mst or 510 mt. As the pH of the colou-
red solution becomes showing a alkaline reaction, the absorption maximum at 560 my: disap-
pears and the absorptionmaximum at 490 my shows shifting to the opposite direction, the
short wave length.

4. On the use of methanol, as a solvent, instead of water, both of them display the
absorption maxima at 550 ms and 490 my: at the pH 54. And no differences are observed,
on the change of the pH, between the coloured substances of stercobilinogen and mesobilinogen

with the Ehrlich’s aldehyde reagent.
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5. As for the absorption maximum of mesobilinogen is observed shifting to the long
wave length for 1 or 3 myt more than that of stercobilinogen under the acid-and weak acid
condition of pH.

6. The coloured substances of the sodium-, potassium- and ammonium salts of urobili-
nogen with the Ehrlich’s aldehyde reagent display the same absorption maxima by the change
of the pH value, but the absorption maximum shifts to the short wave length for 2 ms on
the occasion of preparing the salts by adding several times of the computation dosis of caustic
soda, caustic potash and ammonia more than on the occasion of preparing the salts by adding
the computation dosis of them or the absorption maximum of the coloured substance of ster-
cobilinogen itself with the Ehrlich’s aldehyde reagent at the pH 1.4—1.0, and it displays at
556 mys.

7. When the Ehrlich’s aldehyde reaction is obtained immediately after the process
being moved into caustic soda from the petroleum ether stratum on the preparation of ster-
cobilinogen from stool, the absorption maximum displays only at 556 mz at the pH 1.6 without
showing the absorption maximum around 4¢0 m/z. Therefore, it is thought that the absorption
maximum at 450 mz¢ is not coexisted with the absorption maximum around 560 ms: when the
oxidation s prevented on the preparation of urobilinogen or during it's process, and that the
absorption maximum of the coloured substance with the Ehrlich’s aldehyde reaction displays
only one around 560 mg and the absorption maximum around 450 my: helongs to that of the
urobilin oxygenated from urobilinogen.

8. The coloured substance of mesobilinogen dimethylester with the Ehrlich’s aldehyde
reagent displays the absorption maxima at 550 my and 438 mp at the pH 3.8.

9. The attitude of mesobilinogen dimethylester to various solvents is markedly different
from that of bilirubin dimethylester, and mesobilinogen dimethylester is more unstable to an
oxidation than mesobilinogen.




