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Gel-filtration ¥z X % Ifi#E B D WESE
(L) 2mmsrvy 0% *

BARM— Z M

Studies on Blood coustituents by Gel-filtration
(1) Quantitative determinaton of Calcium in Whole blood
Sadaichi Miyamoto and Kazuko Mishima

MY 5 v~ 7 AMTFRIMERNCITIE & A EFFERT, MGPCRGAL Y A8 LAY A
AFAVELTHELESGI ALY 23EE UUERAREIFSEG LTV, ML YT AOERIT
FRMEBRTFAE T B W TR TH A0 5, TXUMEE DL CfTabhTnb. ME L7 A
D E VNI PER OB TR VLI L D ST Fe ks, ek, £ v — MIED, SOEXERHER ER
BIESLR5Y, SHEE LCHOERIVF L — MEEES—RCHA IR TWB L Thb.

MG FL S O RIS O Bl & L3 im L TH D H, RIRRCRR A e 5 "D RETR D
B RN SIRETHH S ENEE L. EIABRIRB ALY Y AERETE, $3m
HESEH LIS E SRS EBITEMEREDO D &L 3o sMEEL, FMmMEHs
A UTHEM LU B 23535 (0 U CRREDZE OO Ry NI 7 5 70 £ D R gD
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K224 A F0 ¥ ¥ Sephadex (2 Lo gel-filtration'™ U-Cz-FHA > T a%MERT
DILDOEHE ESELC L TH, vy AEFC W THF v — MEBILE TN Y Y 2% B
TAHHERZELL, ERREEINTWE ZAEWLWEEINFRTHZ LN TELDOTEDOME
HETD.

£ B o &

N E'3
1. Sephadex—Pharmacia #l G-25course # f{iff {i
2. Column—4% lcm, £ X 25~30cm
3. WEl—ERA SR (BEEIET Py v AGH)
4. EDTA—0.001 M, {8t 2¥%l
5. N.N.—[R{Z3 b
6. Moy AEBER—MIES A vy A EEIEV X 5 Ca 0.1mg/ml % {f
7. ME—IMEOHERFHECI W ROUBL THES. 2MOLHE L~ vEHRMTEREZHEIET 5.

FBKILTRTA A v BBIIRIC X 2K 2 F I KB L o V7.

# 4 Sephadex O¥T# 0.1% f MK T 2~3 Bl X ¥ Ts 5 Column fiz 13~16cm DFEICH
i3 5. Column | Jim bEHFI AL FHHE T &¢ Sephadex It hicL ERBLNA D Z
EMNTES.

R & % % dilic Sephadex o Lyl i (RBtE i) RLTEMOWAR LD, ET

* 5 MBS R AR TRE

1) Porath, J. & Flodin, P.: Nature 183, 1657 (1959)

2) Gelotte, B.: J. Chromatog. 3, 330(1960)

3) Spitzy, H., Skrube, H. & Miiller, K. : Microchim. Acta (1961), 296
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Tio=zy 2k Tl e~k d 2. B ES, BROVERSTWLLE B, 2y b T—Eh
DERMFHECME D TRADPLTHO 2y 7 2BGTHEO WA A EH BRI 70 2 T & X5
AERF L E RN T 2T 2, ZOBRFEL2E VBT EIcLoTBEMET 2 R 2 Ea
TEBHNZRAT S, DBERXECEMOWMARE Y, FIE L~ E0ESIcE L 5wl k2 b, &
2ml/min OWIMEETHHE 5. WHEZ Iml G0 L, Ho s A o 28502 % EnT, NN,
iR L LT 0.0001M EDTA THELCTHA Y AEREITRS .

Fig. 1 iz vy A8E 0.5ml s Lo4m 0.5ml # kB0 rh FhoFBlmEcs 22, #
AT ABMTEL D ARERCMECIS. MEOHE, MBS LI OBRAEEZ A vy & L5E000lL,
DB ER TS, HELZORCRT BUEOMBRERME TR BT o2 281005 L

Fig. 1 Fig. 2
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Table 1.

; 0.001 M EDTA ml for Ca standard solution

1
Tube No. (1ml) e (0.100 mg/ml)

0.5 ml § 1.0ml f 0.5 ml
1 0 ) 0 i
2 0 : 0
5 0 ! 0 No.1-7
4 0 0 (7 ml)
2 8 8 omitted
7 i 0 0
8 ! 0 0
9 s 0.17 0. 67
10 ; 0.39 | 1.08
11 0.35 0. 41 , No.8—16
12 0.18 0.16 , (9 ml)
13 0.10 0. 06 !
14 0.03 0.03 | taken
15 0 0 |
16 | 0 0 g
17 ‘ 0 0 |
18 0 0 ‘
19 I 0 0 i
20 \ 0 0 !
Total ml ‘ 1.22 2.41 1 1.21
Ca found mg | 0. 0488 i 0. 0965 T 0. 0485
Ca theoretical mg } 0. 0500 ! 0. 1000 ; 0. 0500
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Table 0.

Tube No. (1ml)

0.001 M EDTA ml for Serum

i

5 0.125 ml | 0.250 ml } 0.125 ml | 0.250ml
1 0 0
2 0 C0 ‘
3 \ 0 i o | No.1—7 | No.1-7
4 ’ PO i ! (7 ml) ; (7 ml)
2 ! g 8 | 1}; 8 | omitted " omitted
7 0 Lo :
8 0 0.03
9 0.06 0.10
10 0.10 | 0.13 ‘
1 0. 06 0.12 No.8—-16 | No. 8—16
12 0.06 0.10 g (9 ml) : (9 ml)
13 0.03 0.06 !
14 0 0. 03 ! taken | taken
15 0 0.03 | |
16 0 0 1 !
17 0 0 |
18 0 0 1
19 0 0
20 0 0
Total ml 0.31 0.60 0. 30 ; 0.61
Ca found mg 0.0124 0.0240 |  0.0120 0.0244
Direct titration ml 0.31 0.60 |
Ca found mg 0.0124 0.0240 i
Table 1I.
1 0.00lM EDTA  ml

Tube No. (1 ml) iWhole blood

Whole blood

'Whole blood

Whole blood

Whole blood

Whole blood

0.50 ml+Ca diluted 2 x diluted 2 x
0.50ml o os e FER 0 s0mt | Auged Bx [T g g5 gy | diluted 2

1 L0 0 0 0 [0 0

2 0 0 0 0 0 0

3 () Lo 0 0 L0 0

4 PO P 0 P 0 PO PO PO

5 PO PO P 0 P 0 PO PO

6 P 0 P 0 PO PO PO PO

7 PO PO PO PO PO PO

8 0 ¢ 0.15 0 ;|0 0 0

9 0 0.25 0 L0 0 0

10 015 0. 47 0. 06 0.10 0.10 0. 06

11 0. 25 0.51 0.21 | 0.23 0.12 0.10

12 0. 20 0.32 0.19  0.25 0.12 0.12

13 0.12 0.17 0.17 . 0.12 0.03 0. 06

14 0.03 0. 06 0.10 | 0.06 0 0.03

15 0 0. 05 0.03 | 0 0 0

16 0 0 0 0 0 0

17 0 0 0 0 0 0

18 0 0 0 I 0 0

19 0 0 0 0 0 0

20 0 0 0 0 o 0
Total ml 0.75 1.98 0.76 0.7 037 0.37

Ca found mg 0. 0301 (8: gggi’) 0. 0304 0.0304 | 0.0148 0.0148
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Table IV.
——_Length of column cm | 001 M EDTA ml for each 0.25ml of whole blood
S 1 2
Tube No. (1ml) o A T I
1 0 0 Lo 0 0
2 0 0 0 0 0
3 PO PO PO 0 0
4 PO PO PO P O 0
5 P 0 PO P 0 PO 0
6 ‘040 L0 PO PO PO
7 0.17 L0 0 PO PO
8 | 0.06 ‘ 0.10 0 0 PO
9 L0 0.15 0.03 0 PO
10 0 0. 06 0.08 o0 PO
11 0 . 0.03 0.14 | 0.06 0
12 0 0 0.10 0.17 0
13 0 | 0 0 0.10 0.03
14 0 0 0 0 0.03
15 0 0 ) 0 0. 08
16 0 0 ) 0 0.10
17 0 0 0 0 0.08
18 0 ;0 0 0 0.03
19 0 .0 0 0 0
20 0 0 0 0 0
Total ml . 0.33 0. 34 0.35 0.33 0.35
Ca found mg 0.0132 0.0136 0.0140 0. 0132 0.0140
Table V
‘ Sample @ 0.001 M Whole blood | Whole blood | Serum Ca
Blood sample taken : EDTA P mg %
1 ml 5 ml Ca mg Ca mg % ](as Ht. No 50)
A 0.50 |  0.75 0. 0301 6.02 | 12. 04
B 0.50 ; 0. 68 0. 0272 5.44 r 10. 88
C 0.25 } 0.35 0. 0144 5. 60 ! 11.20
0. 50 ? 0.70 0. 0280 5. 60 5 11.20
D 0.25 i 0.35 0.0140 5. 60 1 11.20
0.50 | 0-71 0. 0284 5.68 ‘ 11.36
E 0.25 | 0.30 0.0130 4.80 9. 60
0.50 0. 60 0. 0240 4.80 ‘ 9.60
F 0.25 0.31 0.0124 4.96 : 9.92
0. 50 0.59 0. 0236 4.72 9. 44
G 0.25 0. 30 ' 0.0120 4. 80 9. 60
0.50 0.59 | 0.0236 4.72 9.44

t%@?%%-:@i5KﬁwvﬁA%ﬁ®&ﬁﬂb#hdﬁwvﬁAﬁﬁ@&%%bfﬁﬁTélgﬁf
5.

LED L3 LT, #Avy ~EEER, 0, SIMMcoW7T, FhFRHIALY AFEREYR L, Hiz Co-
lumn o void volume #MIL, FLEAQMBICOWTH A vy AERERK L. ThbHo f R %
TableI ~V % k¢ Fig. 2 ix.

%z =

B AfERERE 0.5ml 35 X8 1ml i@ouTid Table T ofn< i3 & A &R IR
- Lt xis. 0.5ml o4 Fig LiciLicnd, s vy a#lnokk fd CER LIcH
By e FERTHOT.

iz oW 4 Table I iRk E R LB, XhPREAESS 2RI REESE
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Tube No. 4~7 T, FOBKHIEIEB LD Hrv o 285706, 2oT3 1ml %58
L& 2o TOMREMOMBRI L, nA Yy ARG DLEHEDTE ORI OMEME (24—
FLic. UM THEME X Tie o7 R b $ oM ch o, hix Sephadex #
BT LR XD TR ALY Y MIEAEE ALY Y AT LR T 5 2 e BT 5
LD THAH. WANLCATIS ORI B A8 A k& LT PBL & & @R\ Tik, ME
PBI % Sephadex # i3 C &iC Lo CThREEHS L8, §6-oC PBI LiE# thyroxine
& DFEEERS TR TH DR B, MRS H L > Y sk o h & 57 b Sephadex iz ko
L L T N A e
kT, PBL DR EHBLTL ) FHNLOTHE Z EAHESHS.

Leifid i fo 84 (Table ) & iS04 & AL, MERE X OEAHIEH LYY 2B 5 LD
LRCHM L CLE S 7edd, TOERBYET S L7, £l 0.5ml L vy AFEdEY
0.5ml (Ca 0.05mg) %Nz TIT7e2/ckE R G BERIMCFE LR H7. 722 SN s
WL CARLPREREF L THO. AR LEMOBGEMEARE VD, 2% column fic
mz HE, %ikla Sephadex FIEED FHici L, AR AML CTH T ACEBIRTL 2 L
FFET, ha Lo & MHEERABOSEENERE S L b N L TH L. = DIRFIC
L0 MR BRI EFRROHREG L 2 LATTHOT, DAL IERIC M A AR TH <
DB feus. = o> Sephadex i@ k% gel-filtration (L H» 4>y ADEEEERE X TTRECT 5
LR E S EOTT o Eie b e, KT B RER ST

Void volume = X > Ty @B BAY FIF 5 o LIZESEL LRDHDT, &0 HICHOLT
Bt L.

Table IV s X ot Fig. 23 Sephadex FHi@n X% 7, 10, 13, 16, 20cm (void volume
FEnFR 2.0, 2.5, 3.1, 3.5, 5.0g t7c3) LKA OWTARM 0.25ml AFHL THhz
EHTH HAH void volume 23 F D /S EIRFEE >y A8 E OMBRY T ECE
B YER e R/AND D, FOBFIMERMAERECWTARETHS. £ void volume
3.1~3.5g, Hl% Sephadex ZHENE X 13~16cm {2 #4Th 5.

LB B kSE Fa5 Sephadex w W AIME» v v v A DEEYE LT, RO F LA IIE
THH. Blt, % lem, £X 26~30cm @ column = Sephadex % 13~16cm frFEHL,
APRAEK THIT A, %3 Sephadex o EfcE#A 0.5ml BEKL, T Rcem
0.125~0.25 ml it 4 7 A b CHLIH A M 210 FEE L C LG e AR L o 5 A e Ml 40 Br D i
VRIS, IR IS D, EHIET column BEAIEGTC & 2 DL THK, B
W%, B0 7~8ml 3T, ®ko 9I~10ml #LoTidgaz X v 0.00lM EDTA # 4,5
THELCHAY Y AEXERTA.

HADD MO TZDOHEC L BIMPEH V> v ADE R HRAKT. Table V. ok 51T
75 6.02mg% 7 5% 4.72mg% £ TOffA . FORMET O v > v AREIRMLET 100 ml
COWTORETELERTHADTHDIE~T F 27 )y Mk 50 & LTIh 5D g »
vy MBI LIc b DR BE D LHERFCIBF 2. L L &b &l Xt T 5 i
Z~= b2 Y Y MEZ XD TRILLZDT, ZMEHDO A AEEMLTHREE L. 20
FHRICRNTLEMA LY T AOBEBEERIEENDH L L BbID.

4) EAE—: RRERK
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Summary

The rapid and accurate method of calcium determination in whole blood in
connection with Sephadex gel filtratin has been studied. This method has an adva-
ntage in complete separation of calcium from protein.

THE AMINO ACIDS IN OPIUM ]

Quantitative Determination*
Sadaichi Mivamoto and Einar Brochmann-Hanssen

In a qualitative study of the amino acid composition of opium, the presence
of a large number of free amino acids was reported (1). Reasons were presented
why the amino acids might be useful as a basis for origin determination. For such
purpose, it is necessary to have a quantitative method of determination which gives
reproducible results and is suitable for routine operation. Various paper chromato-
graphic methods were explored, but in our hands were not satisfactory for the large
number of amino acids in question. We found the most accurate and reproducible
methoed to be the ion exchange chromatographic procedure of Moore and Stein (2, 3).
Although time-consuming and hardly suitable for routine analyses in its original
form, eqipment is now commercially available or may be built from available parts
(4, 5) that will make the method almost entirely automatic. Considerable progress
is also being made in the field of gas chromatography of amino acids.

This paper reports the results of quantitative determination of free amino
acids in a limited nnmder of opium samples of different origin.

EXPERIMENTAL

A total of fifteen authenticated opium samples were analyzed, representing seven different
countries and three opium-producing regions in India.

Preparation of the Sample.-- Two hundred mg. of finely powdered opium was triturated in
a glass mortar with 1ml. of ice-cold water. Gradually, 10 ml. of cold water was added while

stirring. The stirring was continued for five minutes, and the aqueous extract was decanted into
an extraction tube (1) containing 1g. of a strongly acidic, catioic exchange resin (Dowex®) 50-Xo,

50-100 mesh), previously activated with 4 N hydrochloric acid. The residue was extracted twice
more with 10ml. of ice-cold water each time and the extracts added to the extraction tube. The
opium residue was then washed quantitatively into the extraction tube with enough cold water to
give a volume of 40 to 50 ml. The tube was shaken mechanically for fifteen minutes. The lipuid
was allowed to drain slowly from the extraction tube through an ion exchange column of Dowex®
50-X: (H*), 1lcm. diamter and 25cm. high. The resin in the extraction tube was washed with
about 100 ml. of cold water and the washing allowed to pass through the ion exchange column.
The extraction tube and the column were washed separately with 50 ml. of 80% ethanol followed
by distilled water and eluted as follows :

The extraction tube was eluted with 4 N ammonia, and the eluate evaporated to dryness

* United Nations’ Secretariat, Document ST/SOA+K/109 iz 53
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