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Cortlcmd EIFRE R T 280 B8O < D Steroid
fbéipa, fihd FoXAEIrbO D B a-

i

ketol (-C-CH20H) fiI#{Z2H L T\ 5k
| o

Hi@’%??ﬁ'egdh’%’éfim'&/ﬁ%l bhTwnd, O
Y2 R U CHk Zaffaroni, Burton? 3 9 &
1t Paper Chromatography ¥:ic X -2 T Histy
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HiR A FHMS0E B ARBERRETHRREL DT
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WS OTREGERLTRFE L OE Ak, Bl
W 11624 O TR B 26m,
o) MREITIMDKAE TR Lc e LTBYiso
W U7BIR (1 48491,3005m) % Hvade.
2, PR L LTH A L Corticoid :
Cortisone (Kendall's Compound E ; K. E &#rd,
HFRL)
Hydrocortisone (K. F)
Corticosterone (K. B)
11-Dehydroxycorticosterone (K. A)
11-Desoxy—17a—hydroxycorticosterone
(Reichstein’s Compound S; S. S)
11-Desoxycorticosterone (DOC) (R. Q)
3. ¥lE (Paper Chromatography Jf}) :
Toluene \

Propylene glycol ’ R
[ fhsBEMREHERAL, 258
Metanol

[ AR LT ERBIClE Ui,

" Chloroform
Tetrahydrofuran
4. Paper Chromatography Miiffkid L CHIPRIEHE
No.51% Ftnve,
5. B
a) i Y HRERSRIA T
0.1IN-AgNOz 10wl & 7 v &= 7K 10§ B
1095 NaOH 5ml 25 I ATICEAST 5. a—ketol
(-CO-CHz0H) #shtiIBEicBEd 2.
(Zaffaroni®- M)
b) Blue tetrazolium 3% (B.T.33%)
Blue tetrazoliwe D 0.5% methanol #1434 10
% NaOH 1 7} 2 HERICEAST 5. aKetol (I
REKEET S, (Cope®)
c) I— FEE
AHRY Evica— FE MUK o 87RM
1 ketone BHNIIFXIZ BERBATINED
CHERT S, BHBRREBRET 2 LEEBELR
-2, (Bush®)
d) =— FE&HE
1N-HCI i 5 i@ &b Lic 5 mlic
10% 22— T 4 J 45ml & 7%i#K100ml Z2im >, keto
ENHNIEEEILS, (Zaffaroni'® )
e) #re ) 77 vERR
B ) TFBOIBT V2~ VBB FEEDK
Eeggains . AREE RV —L, 110°C, 14

n#d 5 & spot [ 3FH &5, (Kritchevsky'? )
6. Paper Chromatography Z&i&:
Zaffaroni, Burton® "z [F¥DIEFE
7. BBt Beckman DU /p3euiEzt
8, HAPEIBIC X % Corticoid #H:
a) 7nA Y BIG
609 methanol 100mlic NaOB 10gm %1518 Utk %
IERRICIESE L60° ~ 100° C ToitRd 3, SRR
HT a, 8 TR ketone ZHBEOBIAEFES
5. COEIERBUL IEFIC ST 27/em2 O
seroid ORI ST TH 5. (Bush®)
b) & ¥ o E®
BB LI PR BALRER 7 4 v & — it #, 7
FUCEHHERE OB THENT 5 & spot HHOHE
SREBIN LB BB EIN G, COFBRRYWE
ICEALAE S Z 15T spot DALEHN] S,
c) a, ATRHER ketone [I240muM3iic SR IN
AT+ N DBRREBEIRY .
d) %i# Chromogen DEAMPIL X < 7 } Wik
EZ,I‘D
WHRAR I TR U7 BRI iES 4t in
AR T 2 WBE U, B L7 5B Chromogen
%210~500ma THEABRBCEH D, BABIXD
HEFRELEEROZNEIE L,
9. Corticoid® I g &y
aA)EHEDT Y F TV
REEZLDBOTNVI—ANC ELLKTHED T
107 /ml BEED 5% PN I—NVBEETE, D
W 1 mlig59%NagCOg%k 1 ml & 0.1% KaFe(CN) g3
1ml%juz 10537 100° Cleim L, ¥#FeNH
(S0g)2 - 12H20 (BAHAY) 20281 HH» Lk
I0%EFEA TR l THRE I SIRER & KT 3,
ZOHBEEHE - FHRES O UTERER <,
NPV A— BN BTRNS T v -tk

BEREDD,
b) Porter-Silber ¥z (Reddy, Jenkins and Thorn®d
251 1)

65mg D phenydrazine A100mlD1.63:10%;
i &b L7z phenylhydrazine-fiEf 4 mlzimA
60° G, 2053 L 410me THifad 3,

¢) Blue trazoliumy®
BT. B X DOTHROE LD spot % Tetra-
hydrofuran THLE LT Chromogen AEH L, %
RE540maTIHEERT 5,
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£ B o #

TR0 OO BEEMMCHY T 5D
% A A E DI b Ko tMetanol 2mlT
3EEINL, Methanol #—#L, CThic
DT

1) BHRTEINRBI A,

2) %%#s Chromogen @ HESMFRI = ~ 7

Paper Chromatography (PCG) #h:ic X %
Corticoid ®4r#k % Zaftaroni and Burton®®
WL T2 Th 50, BEOEZHIC X
DTRUT BB 2380 O EkEiT27k.
1 _B#PEOGEO PCG pifk:

a) ¥ M .

ETFE oK, TOREMTHEL T
W3 3ARDHRE W #AA (80cm x1.8cm)
U0 H>oT, =iEdg—H Methanol T3
T ¥ L &%, Propylene glycol :
Methanol (1:1) BB+, BHE»D
BRIW U Fe 3R % 0 O BE R R R Ic R A THE
I BMBOBYE R WIS, = OEloD
I8 b 12cm #Eiz Start line ~Refk
(Chloroform #ihk % BEFAEL, EF
AR AT CHL B L, 7R % Methanol :
Chloroform (1:1) jE# 0.05ml i #H
) X i # ¥ Corticoid (5 Smg %
Methanol dml M L 0.05ml) %
o5, OB, BEESFYHWTEEY
L, 7% spot DAF X% Bmm DT &
5. KTLMWXD 8cm THEMEITD,
# 7 2B EE L Propylene glycol 84f
Toluene 300ml % Ffiak & L FRed: TR
B+ 5. ERSOIKIIFEHEOADHD
FREE MM EHATN TlaNEE S,
TEBAEES L 1 FERF10cmic 7n BBk JHL L,
mpEE 80°41°C & U, 48K:THRBAEL 3K
HexsL, BB THRT S OB
H b 2 T Corticoid DR « TR%
Tioe L Tifoky

W RE R L o Htic 2% L,
0 R B TREC#TE 1-24%
i Corticoid O R XL %
fa@ spot MEH T 5. EH@ spot OFLE
itk & fiie Corticoid i 2 C Lh#E MY
L %%, spotx 4y He b Tetrahydrofuran
2ml-C 8 [N L560m Tt sE R T 5.

b

b v RIE,
3) 7z ) F 7 VIR X 3BT IRE,
4) Porter-Silber :ic k 3 TR
HEITO T X O Ry BEAEE O
Corticoid ® z h & i L Tl < ©
Corticoid DR » FEX IOk,
) & R.
By baofade LTl A
vrr =y 17y 7 RAREI0gmE 0
ORI (BB 1CowTPCGIEIC X
% Corticoid D3 MEEER R Tok., TOX
B4 CI34 B % \~Cortisone & Hydrocorti
sone OAHBKRHE Ik, B EI1RRE
2yl (b)) & ¥ Corticoid
(Cortisone & Hydrocortisone ®iE#)
(FHD) 25 ¢k 3 %0 BIKOPCGHE
MRT& 52, BT.RECL2T, flhd
Kk b B #iko Hydrocortisone
A O° . Cortisone D EICHIMY L A#Ak
2 5@ spot (SpotlllRIV) FEH LR
fo. B2 RRBEAILRWIRD OREE
WeH @ spot FHY5y% Methanl THHL
2B DD TRE L R FSMHBIR 2 = 7
FERRLE BOT 2T, Spot III 1%
242mys i@ Spot IVid283m e R RI %
7L, 324 Hydrocortisone & ¢rCortisone
DEREEL ~FH LT3, HIXX
Methanol #hHii % & T L & DIRHEID W
Cik# Chromogen BUS% 12T, K40
WA A =7 P B REL DD TH
%. Hi Spot III 1% Hydrocortisone &
BT S 240, 280, 390, 475mpy IcHRRK
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Ig23d b, —J Spot IV iz Cortisone ®
R A =7 b vk —3 L T 288, 340, 415
My R R R U 2, BLI- ok L
S284# Hivk T Corticoid ORIBAHEE I
7D THBH, RicHspot fiRc 2w
W7 ) 77 7%k, S BMRIRERE,
BT.LBEBERCF ) a— v ko
CHRIE 100 gmYFicili4y5r =1
7 v Z i ® Corticoid &5t % 3 4 T RBH
HUTHE 1 EORE2E .

CATHEIRSO®, BIMRIRIN R <
7 b T Background #3% W o]
hokikcd L @Ao Corticoid 5%
KUK, 7Y F7 vt RUBT.iER M
LR —HUEERL .

Vi RIE Fi Y 1 I oPCG T Rty
%<, Xk~ % 8 i systematic
chromatography % 72 C#l® CHREE O
Corticoid DL EFENFHETES 5.

II BRErZEOHED PCG HiEn::

FREEORIT 10kg 2BWvTH 2HRRL &
TIETHINE Tk, BEBCEIS NG & 3i%s
%1, Chloroform 5ml <4 @ il L #h
Kr—ET 2, OB 1/108» Lo =
3 #7 v ui¢ Corticold & B & HIET 3 & 4F)
B B E # ik ik Cortisoneic #1454 U ¢ 34.8mg
DEREL R, BTRFMY L < CHE
AHTH D%, B0 OMINRREFERN2HT
DOREAM L , T % Chloroform:Methanol
(1:1) E#0.1m]l ik LPCG At Ric i
FAL 7.

T, FRISHEK oSt 5 PCG 4y
BRSOV TR~ %, PCGIk & 3B/ SE D
SEEREOBERE L 4 KRR L 2 i Th 5.
BB f2 5 5 NoKcti b &>, B
Methanol #:ifi, Propylene glycol:Methanol
(1:1) BREEZTToRE, *oOstart line
I e 2 ERBINC 2} 5, @R 0
8em Y O IMT B O F 7 2B 21410 Vi
HETHBL . BBk Propylene glycol #3

F1 Toluene 300ml, FEF30°C, REIOHITFT
DEDOIT, RIS X DN 3
DIAD, £ TTH TR N ORI TR0
BHEMc kot z%A, B, C, Dod4E)
ELl7% (BE3#).

B D ¥ B it Corticosteroid 4 F @ & ¥k
(Polarity) OFHIc L O TKE AN B,
peoCFraction A,B ficiafei: o hige ) ]
\+, 11-Desoxycorticosterone, Corticosterone
& O C220s Xk Ce210 4% Corticoid 235511
Sh, b7 YE O K& & C10s BULAY

(Hydrocortisone®) & RIFHE S JLA58 <
D Fraction Hic#%8 L T 5,

iXC Fraction A, B, CO& 2% @TEm
L 7%#% Chloroform-Methano! i & » L,
K4 D yE#E v T Propylene glycol fiafil
Toluene THUEPE RO/, SHILIEME L b
JEDHME AT F U i X 5w BRM A HE X 0
%3 < L, Fraction ACi% 2 V54, FractionB
T 8 Fff], Fraction C Ci241$f & L 7.
JEH# T, WO 8229 0HRoT (35
X&) BT mEw 52 &, Fraction
Bk 2spot (B1, Bz) , Fraction C iz 3
spot (Ci, Cz, Ca)233s b hizss, Fraction
ATRATS spot 2EEB BN DR,

778 1 ER A Ko R0 O #k o~
W CB T il i 4175 & D1, De@ 2 spot
BEB SRR, %o TD1, Do HMEAR Tz
Methanol <L, |3 Fraction &4 < il
BRI IR (BONERDD 21Tokfs®, Di b
1 1spot(D1a) D%, D2dsd ik 4 spot (Dea,
D2b, Dac, D2d) 33 EE I N A,

C DI U TPCGHIT & 2 T4 RISl g 2
LAaEEL R 10 @ spot onwT, RiEDE
KE Tk~ 7o & 4 < Ik, % @ Methanol %
k% & 2T, Y Corticoid 3l e L T4
SRR 227 v i, BaAREY 7o
T, 54 3%37R o <, Corticosterone, 11-
Dehydrocorticosterone, Allopregnane-3 4,

114, 21-tiol-2C-cne, Allopregnane-3a,



Paper chromatography ¥:iC & 2 24 ROBEIEH 1@ Corticoid D4MEETE B FE 125

174-21-triol-20-one,
Allopregnane- 3 8,21-diol-11, 20-dione,
Hydrocortisone, Allopregnane-3 B17a, 21-
triol-20-one, Aldosterone, cortisone ® 9
DCorticoid %R % - LK, BErp
5 £k &3 8 Corticoid koW CEBRR 21T
DTES R EEREES Zaffaroni® 3 ' Ik
Pliffner '® OE L 2 RIBB L HBER L2 b
DTH5,

—H RS HHNIKC oW d, EaRFRRE

.

Zaffaroni and Burton @ Paper Chromato-
graphy @i LoT 4R HO BRI EEFO
Corticoid ¥4 8iEE L TR O #EREXBLN
fo.

L sali4yrv=y 177 vR44HIE 100
gmii 25 Cortisone J ¢f Hydrocotisone

@ 2 Corticoldps 3t B I e,

2) K& (10kg) o4KEHBE»LHELRE
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Table 1

Quantities of Cortisone and Cortisol of
Beef Adrenal Extract

Extract from 100gm. Commercial preparation
Method of of adrenal extract
o adrenal glands 1 ampl.
determination o
Cortisone Cortisol Cortisone Cortisol
T r 7 7
|
Ferricyanate 210 I 260 72 93
Ultraviolet ! ; ; .
absorption 306 293 i 183 190
Blue tetrazolium ‘ 180 243 65 77
Liver glycogen | |
tost ‘ 415 = 70 ] 130 =+ 50
Table 2

Preparation of Adrenal Cortical Extract

Beef or whale adrenals (10kg) ground, and successively
extracted with 30/, 20/, and 10!, of 95% alcohol

Alcohol extract Gland residue
Alcohol removed in No gas at 45°C
Concentrated solution

Extracted with petroleum ether

Agqueous solution Petroluem ether
10m BaCly added, and allowed to

stand overnight 1

Filtrate Precipitate

Extracted 5 times with equal volume
of benzene
‘ { .
Benzene solution Aqueous solution

Benzene removed; dissolved in 11
of 70% alcohol !

70% aledhol solution

Extracted with 1/  petroleum ether

' !
Water added to make 509 of alcohol, Petroleum ether

extracted with 0.5/ petroleum ether

|
Water added to make 309 of alcohol, Petrolum ether
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extracted with 0.5/ petroleum ether

Alcohol femoved Petroleum ether
Aqueous solution
[ .
Lyophylised; extracted 4 times with 5ml chloroform

Chloroform extract -

Table 3

Fractions of Beef Adrenal Extract Paper-
Chromatographed in Toluene-Propylene

Glycol
l Interval of i #* i
Fraction | development Corticoid : Remark
! (hrs) ' @) '
\ !
- ‘ — -
A ! 0-4 i 93
- . T TTyTTT I Less polar
B 4-23 { 8280 .
o corticoids
o | 23 - 52 : 18300
: Steroids ; More polar
D : remaining on i . L
‘ paper ! ‘ corticoids

*

Quaatities of corticoids determined by the ferricyanate method.
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Table 4
Corticoids Isolated from Beef Adrenal Extract
Chemical and physical reagents used for identifying
various corticoids
| Corticoids
Fraction| po uv Alkaline | Torter- chl_ll‘gi(())é;n Fluore-
o absorp— i Silber scence isolated
o tio; : in .
reagent (ml:t ) AgNO3 | . ction me : Fluores— uv
' cence 5
; | CH,0H
4 )
CO:
285 HO
330 i
By + 240 + - 375 + + |
| 455 0
! Corticosterone
, (X.B)
— IR N . L T e
: ; CH-0H
i | |
| ! co
i 280 : 0
B2 + 240 + - 355 + +
415 0
11-Dehydrocorti-
costerone
(K.A)
i ?HzOH
! E co
i ' | HO
! ; i
Cl -+ . | -+ —_ . -+ ' -
i ! HO
; Allopregnane-34,
! X 118, 21~triol-20 one
i i (R.R)
- _ fli*,,, S e
‘ ! CH;0H
: 1
| l co
270 ; | | "
Cs + . + + 313 =
‘ | 440 . i Bo”
: i
i iy  Allopregnane-3a,
i 17a,21-triol-20
I one
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i i CH,OH
| | | ‘ t
! l i ; Co
| i I
Cs | [ e . 350
i f 415 i
i i ' i HO
i Allopregnane-38,
I 21-diol-11,20-dione
i o ) o i R.1N)
[ ! | CH,O
I ' 1
| | | €O
240 | : ; HO ~~~OH
E 280
D1, | 240 + 395
0
475
Hydrocortisone
(K.F)
szOH
i ! ) ~=~<OH
| ! : . i
D2a H i . | -+ | . .
R R 4o
! : ‘ i Allopregnane-35,
' i 17a,21~triol-20-
: . | ! one
| j : ( | @®P)
!'
Dg, o - : - Unknown
|
i T
: ! Ot CH,0H
i i i
| o —CH co
: 285
Dz. 240 + ~ ;
290 ! 0
Aldosterone
| | o e CH,OH
: ]
; co
-
285 |
Doy 240 + 345
415 o
Cortisone
; (K.E)
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Table 5

Quantities of Various Corticoids Isolated from 10 kg

Beef Adrepal Gland, Compared to Amounts Found
‘ By Previous Investigators

Quantity (7/10 kg)

Chemical name : &:st}(g;f- dgsl:;l; Quantity isolated by
,  mation nation 7/10kg Zaffaroni®> | Pfffner 18
Corticosterone KB | By | o 8000 6600
" 11-Dehydrocorti- T
o KA B t 2100 soo0 | 6800
Allopregnane-38, | wmn | . | s | 2200~ .
11821l 20ome . BR | G | e 2800
Allopregnane—3a, . : . .
17a,21-riol-20—one ' | Ce l 280
Allopregnane—35, : i 8000~ .
2l-diol-11,20-dione | BN | Cs { 594 10000
Hydrocortisone " KF l D1, | 3700 200 o 7400
hllopregnane——3ﬁ, o j o 2200~ 7:'7_ -
17a,21—riol-20-one RP o D l 175 2800
Aldosterone . ! Dy, i 72 . : .
Cortisone | KE | Dy |- 1400 [ 200~ 5 10000
Table 6

Summary of Paper Chromatographic Fractionation and

Analysis of Cortical Extract of Whale Adrenal
Gland (10 kg)

Chemical and physical tests

Frac— - ATk Corticids Quantity
tion ; ' &= 1 Dorter | isolated 7 /10kg
BT. . (240mu) line ! Siber
b ] ANy | T | .
A i - l - ; - i - i not identified . .
i
By \ + l + ' + | - l Coricosterone ! 123
T T 11-Dehydrocorti~ .
By ( + + + I B costerone 493
C ’ -+ - ! - - not identified .
Dy. ( + : - ! - - not identified i 1300
i ‘ |
D1 | + l B ‘ B ’ B Tetrahydro— l 80
: - : corticoid o
L R R -
Dy l + l + i I i Hydrocifiortisone i 1100
i Ds ’ + ’ + ‘ ’ Cortisone 526
Dy l + | - i - - | not idented .
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— 7Tom  —————

8 cm

TA— start line

~— Il

/

~—— IV

))
L
43
)L

1.8 cm 5 mm,

Fig. 1 Diagram of the positions of two steroids
chromatographed in toluene-propylene glycol for 48 hours.

A,C ¢ stand ardcorticorticoid. B : sample.
Spot I : hydrocortisone. Spot II : Cortisone.
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0. D. 0. D.
05 | 05 }
‘\
-
08 F  Se %~ Spot I 04 F
Seele?’ \“ v L Cortisone
0.3 \\ .

0.2

220 250 240 250 250
my my

Fig. 2 Ultraviolet absorption spectra of corticoids isolated
by paper chromatography. standard ccrticoid=20y/3 ml.

0. D 0: B.“

15 ¢

Hydrocortisone
A A A A ' A A Y A l i 3 A i l

200 300 400 500
mf‘ mye

Fig. 3 Ultraviolet absorption spectra of sulfuric acid
chromogens of corticoids isolated by paper chromatography.
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Aqueous adrenal cortex extract

l

Chloroform.extract

!

.Chromatographed in T-PG for 52 hours

l

Overflow
0-4 Hrs
Fraction A

Chromat.
in T-PG
2-Hrs

!

no spot

Overflow
4-24 Hrs

272
¢
Chromat.

in T-PG
6 Hrs

Overflow
24-52 Hrs
FractionB B Fraction C

fow

L
I

Chromat.
in T-PG
24 Hrs

Ci

Ca

Cs

N

Steroids remaining on ‘paper
Fraction D

- D1

D2

N4

Chromat.

in T-PG

60 Hrs

\

¥

Chromat.
in T-PG
60 Hrs

{

Dia

Dea

N

Fig. 4 Scheme of systematic paper chromatographic fractionation of

beef adrenal extract

T-PG = Tolene-Propylene glycol
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12 cm €

8 cme—

start line
4 cm/—: "

Fig. 5 Filter paper used in chromatography for large
amounts of adrenal extract



