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HE—-ARER NV EFROWMES, MEFEEOL DR
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Sy deBERT 181 Bz fEM L.
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Typical chromatogram of sulfate and

chloride
Conditions: Column : TSK-gel LS-222 (3 mm i.d.

%200 mm), mobile phase : 5mM Fe(NO3)3-0.1 M
HNOg, column temperature : 40 °C, flow rate : 0.33

Fig. 1

ml/min

KRR A A v DREY 9.8mg/l L—FILT, 5
pl, 10l 20 k!, 30 ul, 50 pl, 75 ul, 100 pl  F &5
HEZTE— 7B I TRERYIFR LIcEZ S 30l T
T A R TREEIE bR, 100l TRz DR
Bibite. Lo LEAEYR 10pl & 100 pl T—FC L
Te—7 BITHREREY ER LItz sn, 10pl Tk
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y=1.974x-0.039 (7=0.999, n=6), 100l Tix y=
1.803x+0.061(7=0.999, n=6) DEIFRZ R TEER
NEbR, lpg ¥ TOWEEA + VIANERAEETH - 1.
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ha FRFNDFFHCHEA LicE & OFBFRL (cv.) 12
FhER 0.429% (n=10), 2.68 % (n=10) Th-7-.
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Fig. 2 Chromatograms of urine and serum

(A) Urine was diluted (1:4) with deionized water,
and 10ul of the diluted sample was analyzed. (B)
Serum was deprotenized (1 :1) with 20 % TCA, and
100 u! of the supernatant solution of the deprotenized
sample was analyzed. Conditions——Column : TSK-
gel LS-222 (3 mm i. d. X200 mm), moblic phase : 5 mM
Fe(NO3)3-0.1 M HNO3, column temperature : 40 °C,
flow rate : 0.33 ml/min

3.2.2 FEAVMBEOMKAE HBEUEBLE
BT LCHEBA F v &L, MBI +vELT
WET 5.

FzC, 3N #E 0.25ml % f\-T 5 E5ERE 0.5
ml % 1lml ©% 5 A7 v 7, HEEHEKRFTS
RIS E L, =0 10pl ZPEhciEA ULRERT 4 v
HRE Lick = AL A vOiERZT . Ll
MR bsR% I\ CRUERZ 1T\, £ DEW LB 10l %5
Milick o ABBMRBBA A v 2RET D ENT
X 7o, HbAA A VERERCE L LR o &L 200 mg
Thote. TOEEERHGCTURPOBEEIGREEOMK
SHMREER A Ltk &5, Fig. 3 KiRTX512304
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Fig. 3 Effects of heating time on hydrolysis of
bound sulfate at 100 °C

(A) Urine; (B) Serum
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~100) % OEINRY B0, HHEERETrEoEET
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Table 1 Effects of deproteinizing agents

Volume ratio Recovery (%)

serum : agent 59 ,. TCA  Ethanol Acetone  Acetonitril
1:2 99.6 56.2 48.0 59.2
1:3 101.7 50.3 12.4 41.2
1:4 100.4 34.7 N. D. 24.4
1:5 100.7 21.9 N.D. 18.8

N. D. : Not detected

AV, 20 %TCA @ X 2K R4 Rt Lic.

%@ 1mM 7 - = LTREEKER 0.5ml @ 20% TCA
0.5ml %0z & & KAKHC 30 53R kE% %= » 100 pl
"D, WHE LR A v OBERBIE UINKSRERY

XDk s, 7 =1RBEFORRIR LR -
tehy, TCA ZANTEERICHE Lb ot 10.2 %,

KAKFWIRE Licd o1 1.2 %, Bilg4 + vieplah
7o,

3.3.3 EHREEAFVORTERE  0.5ml o b
MIfFE 0.5ml Dfi41 4 vk &% 0°C B&H L 20
% TCA ¥ 0.5ml iz B < 2»< i3 A LicEkKkeic
10 spfEifE LUCBRcAB%fT 5. Kkic 3000 rpm ¢ 15
SEERODEE Lz o BB 100 pl 24 EtciEA
UCEHERIR 1 4 v 2 ET 5. ROBA LRABELED
1+ voEEIRAE bhicy (Fig. 2).

3.3.4 FEERFEREOIMKDBEER 3-3-3 OH/fF
TR LR RERAEAAEBHK 0.5ml & 3 N i 0.25 ml
 lml OFSAT7TVIAREAL, ROBEHEEFAER
BECHRER 4+ v R BIE L. Mmi5oe&iz Fig. 3
RT XOK 90 TR A& VvEN—E Lo
7o & TR FRRRER 120 & L.

3:3.5 EARFEEOAERE EEHRs A%
M LB b OB A B £V 0.5ml & 3 Nigfg 0.25
ml % lml OFS5 A7 v7AREAL, HEH 2 BEHE
fE KR TInK T 5. SR EEINK R 2 R
BRECBL, BLE 200mg RNz BR A LITA
L, 3000rpm T 5 Zfelim Lo B Uz o E# 100 pl %
SFEHCEA LRI A v 2 RET 5. miFhEaE
VB A DB =R 1 A v OB — EHMEREEM 4 v D
BE

4 EBERKUELE

4.1 FEDEEBRURE

MR RiC ERGEEA A v L LT HBEA Y ¥ &,
EETIGEILE L LT 7 == VTR » Y v 2% Gl
L7z & EomEly#Ex Table 2 irnd X5k, MET
(98.4~103.6) %, RT (99.3~100.6)% &LixiF 100%
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Table 2 Recoveries of inorganic and bound
sulfate from urine and serum

Mean recovery (%) c.v.
(n=5) (%)
Potassium sulfate (as inorganic
sulfate) added
to urine, mg/ml
0.87 100.6 0.74
17.43 100.0 0.29
to serum, mg/dl
1.74 98.4 6.70
17.43 99.5 3.75
Potassium phenyl sulfate (as
bound sulfate) added
to urine, mg/ml
1.06 99.3 2.15
21.23 99.9 1.12
to serum, mg/dl
1.06 103.6 6.70
21.23 98.6 4.80

CIEVMEZRL, X c. v 3R T (0.29~2.15) %, miE
T (3.75~6.70)% B\ iERER Y% fo.

402 fiIKEDHE

bt FRPOEHEBIREA A VI OWTREL R Y Vg
e Lo ERE LI 5, Fig. 4 AT I5KK
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Rhodizonate method, mg/ml

Fig. 4 Correlation between present method and
rhodizonate method for determination of
inorganic sulfate in human urine

L]

Sample : Urine from 14 normal subjects

KAGAKU Vol. 29 (1980)
43 & FMERRAY MiEGD BEBFHBSL Y L&Y
pil¥ il -V E S
fREEAL 8 Bk, BREAR 7 BREARC D XEHKRE 1
F v EEEEIMBEEDORER E% Table 3, Table 4 1
.

Table 3 Concentration of inorganic and bound
sulfate in normal human serum

Sample Inorganic sulfate Bound sulfate
o. (mg/dl) (mg/dl)
1 3.05 1.40
2 3.72 1.67
3 3.45 1.14
4 3.04 1.99
5 3.76 1.36
6 3.56 1.17
7 3.23 1.32
8 3.62 1.94

Mean+SD 3.43+0.29 1.504-0.33

MEPEETREE T A4 v L AT OEREIL Fh
#h 3.43mg/dl {(3.04~3.76)mg/dl, c.v.=8.5 %)},

1.50 mg/dl {(1.14~1.99)mg/dl, c. v.=22 %} & fBzt &
—HELIfE%® R Ui, FFic SRR 4 vicBiL Tk
cv. 1 8.5% LIELOENDIL L BAENIIVLD
LELZLIhS.

Table 4 Concentration of inorganic and bound
sulfate in normal human urine

Sample Inorganic sulfate Bound sulfate

No. (mg/ml) (mg/ml)
1 2.85 0.49
2 1.49 0.31
3 0.77 0.07
4 0.28 0.08
5 1.42 0.38
6 1.78 0.28
7 1.29 0.2]
Mean+SD 1.4140.81 0.2640.15

—~7, RPOEMIEE A + v ROESERBEOHEIL
BAZELPKE (EEBREE A v i c.v.=57.4 Y, &a
RBEREL : c.v.=57.7 %) . SEOEBRTIL] B RKEH
WTH LIS o leDdDTREWR IS Bl 3EL LIS
2, L LEFREOEELEHTE 0.

5 fa i

BiRRA A v fEte v Cld, R OEEHRE 1 4
VRO EERMBEY WET 5 1o O BBy Bt
L, BEAME, ROSH%T- 1.
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Determination of inorganic and bound sulfate
in human urine and serum with a sulfate ion
analyzer. Shinzo TanaBr, Toshihiko Torpa, Toshio
ImMaNART*, Noboru Okuso and Motoichi MIvAZAKI¥*
(*Faculty of Pharmaceutical Sciences, Chiba University,
1-33, Yayoi-cho, Chiba-shi, Chiba; **Faculty of
Pharmaceutical Sciences, Kanazawa University, 13-1,
Takara-machi, Kanazawa-shi, Ishikawa)

The determination method of inorganic and bound
sulfate in human urine and serum was investigated
in detail with a sulfate ion analyzer, and the following
procedure has been established: For the determination
of inorganic sulfate in urine, 10 pl of 5-fold diluted
urine with deionized water was applied directly to
the column. For the bound sulfate, 0.5 ml of 5-fold
diluted urine was transferred to 1 ml of glass ampoules
and to this 0.25ml of 3N HCl was added. After
heating the sealed ampoule for 60 min at 100 °C, the
mixture was taken into a centrifuged tube. Then,
200 mg of Ag,O was added to the tube and it was
centrifuged for 5 min. Ten pl of the supernatant solu-
tion was applied to the column, and the amount of
total sulfate was measured. The amount of bound
sulfate was calculated by the difference between the
amounts of total sulfate and inorganic sulfate. For
the determination of inorganic sulfate in serum, 0.5
ml of serum was diluted to 1 ml with deionized water
and to this 0.5 ml of cold 20 9, trichloroacetic acid
(TCA) was added. After 10 min the mixture was
centrifuged for 15 min and 100 yl of the supernatant
solution was applied to the column. For the bound
sulfate, 0.5 ml of above supernatant solution was trans-
ferred to 1 ml of glass ampoules and 0.25 ml of 3N
HCl was added. The sealed ampoule was heated
for 120 min at 100 °C. Later procedure was as same
as the determination of bound sulfate in urine, and
100l of the supernatant solution was applied to the
column. Recoveries of inorganic and bound sulfate
for human serum and urine by the present method
were satisfactory, in (98.4~103.6) 95 and (99.3~100.6)
%, respectively. The average amounts of inorganic
and bound sulfate in serum of normal persons (n=8)
were 3.43 mg/dl {(3.04~3.76) mg/dl} and 1.50 mg/dl
{(1.14~1.99) mg/dl}, respectively, which are agreeable
with the other data. The amounts of inorganic and

bound sulfate in urine varied greatly.
(Received Jan. 29, 1980)
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