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REMASTRHAATLIMARESY 3> B, x &%}, MKk (2m) % 1ml AL 5mlE
L, TEBRELEHETHY, »D, AFCETIHMLARVEWCSFEEARDLD B /-DEE
MhOBMEDELLH > TH AFBKILFRELLTIHESABELAREDO—DOTH 3.
ZLT, TEZOHBILLAEHHMOERZBECTREOKXREZRAR . AEFECHE
LTEFAIA—LEHEE D TI/ TN/ CDOTRBRRT LR, #BE
FIHEHRILEBREORMAOF A VA —LERFEEZRAVBIEIC L. BAFRELCOVT
&, E93CB VCBIXTFLOYWSTRY—BICLBMASE, NHTLOMER,
FAIO—LHHREORELE KLVTEY I B EEZOEY ARRELMEL, Mm%
FEY B OEEN2M 0.1ml TATETESZ HRCHERETF/Z. ZTORKE, FEIC
BT3R—mRICEDIALELRET D TEIMRB CV=4.87% LAEREZLLTHER
LEDSDER T, DR, ARICETIERIE, MREEOWNNOLICEMTELILEFSH
EEichV. kE, FECLIZIBEABL (204) OmMETE X+£28D (£3.8 £ 1.3 pg/
dl TH - 7.

Because of the inconveniences of the conventional method of thiamine deter-
mination in blood such as the minimum requirement of blood specimen from 1 ml
to 5 ml, the complicated pfocedures and a long analytical time, it has often been
omitted from the routine works of the clinical chemistry.

We have developed a semimicro method by improving the conventional meth-
od and to shorten the analytical time. The thiochrome method and the p-amino-
acetophenone diazonium method were examined. Inspite of its complexity,
because of the superior sensitivity to the latter, the thiochrome method was
employed. The items following were examined; the hydrolysis of thiamine pyro-
phosphate with takadiastase, the column type, the kind and the volume of the
extractants, the preparation of the standard solution of thiamine, etc.

As a result, the method improved enabled us to determine the thiamine
concentration in blood with 0.1 ml whole blood with its C.V. (coefficient of
variation) at 4.8%. Furthermore, the time required was shortened to approxi-
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mately less than 40% that of the conventional method, and the £ £ 2SD by this
method was 3.68 + 1.3 g/dl for the whole blood in 20 healthy men and women.

F L & [

MmEFoE 2 3 v B BRI, O BFENE
BEAT 6~12 pg/dIV /D7 fedd, HHMC R
EoEd lEE T it hulebinn. £
D, —RICAL AubhTn2 EE&E
X, €23VBZTAIIETIVTTVH
Y (K3 Fe (CN)?, 7 r &> 7 v (BrCN)»-®
ik (HeCl)? THRL T % 547 » —
AHERFLE LD DL, ZhbDh
BEruvThd, BELOBEREY WEET
HEE, HHAMBEN 1ml®, H8 & 1Kk
5mthl2® {pEL+52 L2, BE KR LE
BRELLTORELL>TWS.

B, #Yx v B ERELOWT,
BORE, BRORERFLYERAL LIS,

-7 37 b7 =/ VE B WS RERY T

TRERED S TEAMT S 2 EARAFE L
WL, 54278 — 28K EYAGCmRF, ¥
£ 3V B EEDMEBYRALZ L.
FORER, BRIFEREOEMILIIRED KR -
222, &0 0.1 ml THOEEN AL Lo,
LR, HIECE2h5 2 ~3 DEKD HH
REBi-oTHRETS.

1R S

1D Ex v B, ¥R AMXMETLZE KK
v x i v B, By (500 pg/ml) % 0.2 M EE
TeigmEw (pH4.5) CTHRRL CEALC.

2) 0.2M EefkigeEng (pH4.5): Effig > +
Y w4 e 3H;0 10.0¢g i< BEfig 7.2 ml &N,
KaEmL 14 L.

3) S—aF .y b FEMETE K K G
Exg.vy (Ex231v B EER) REAL
7o (AL, BTALERERIED (LB L ).

4) 2HTLTAX—EEK: = K. K £x
VB EER 47T AE—¥1g®0.2M
Erfgiemyg (pH 4.5) 100 ml iwiEEL, —A,
R ANF oy PHTATEL, ZHASTARAE—E

hic 4FTHEx IV B 2BRELLLOYA
Wiz,

5) 25% KCI1-HCl#¥%g: #fb» Vv 4 250¢g
AKECHEML, XHiciERE 8.5mlyimnz, K
Tl¢ L.

6) 10% 2V vEEEHK: 59 v 10g
ZRCEHHEL, 100ml & L7,

7) 30% NaOH %% : KEL 7 Y 7 A 30
g wAKCENLT10ml &L, FOFEFH
L.

8) s mav7v (BrCN) AW : 7 100 ml
CEFE 2ml &inz, XH6KI0%FA>7 vV
HY Y ABKEBFENL L oD ETA .

9 HFa: AT I=HTA (=N
%K K) EHTHTIAF» 78I T 2 %M
HL7.

2. ® B B

1) AiALEREE

K 2.0 ml ZHBECEHREL, PBREFLEL
TA~AY YR HEML CTEmK 0.1 ml % ER
iz T SEVHL, BmEEs. chicl
BrACTAR—E B Sml #{EL, 45°C,
30FMMBEL, MPCFETHEXIV B o
TRAFATHBY VEB=ATARFT7 I vEiE
R 7 3 vicinKkSET 5. Ebhic, INHCL
0.5ml iz T, ¥l T 15 5RMMmEE,
10% A2V VvEEERK SmlZ % mL, 3,000
rpm O EEE 8 Al ey, Lk 10ml %
5.

2) H T AR

AT AELTETFAFy 7Bl L~ e 3 =
HhTAERER. KCEEXEI A —AFy b
A5 AEHHAEB EFTHIEL TR, Thic
rFEoBREAK (BF 10ml kML, €4
IV B RREIE, T, K25ml REm
L, MFoREHEHRETS. b, 100°C
gL 7= 25% KCI %sig % 15 ml IEFEIC R0
L, —&Fy NEBRELIE %3V B %5
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3) BA1L - mhiHERIE

LERDOH T A NEBRELY B2 1V B
BEWE S.0ml o 2K RBBEC B L &
5. —HORBBEC T v a7 VI 3.0ml
HIRIL, ¥\ T 30% NaOH ¥ 5.0 ml %/
2T, €23V B ¥MLI¥, FA47m~4
{t3% (Sample). fili5F OREBRGCILirC 30%
NaOH B 5.0ml #hnz, OB T r A7
VHEKR 3.0ml 2 L, H# (Blank) &4
5. BT, MABRER 2- vt — 5ml
TORz T SBBE, T/ —LBR
P& 365 nm, B R 430 nm T K HIE
L, Sample {E—Blank % k%, BEHCH
TIEDTE X IV B EHEEYRDS.

sk, BREBRIL X 3 v B EERK (500 ug
/ml) % 0.2 M EE Bi#E@Eg < 0, 5, 15, 20 pg/
dl @ BFEFERL, th Th% 0.1ml 32>
D, MK & ABRCITUEREZ I LD ET54
TR T, €23V B DFtsm
— 2R ATISV, TORNEHMELHIE L TRE
Ba<.

3. BRI UTHK

1) F4 7 v — s BEOES
ExIVBR7TAAVE T a7 VR
o bIh, A7 v —a ke WEERT
5. ZOFH e — s EREBETHEL, £
OHNMEXFETHI LI €23V B

Table 1 HEEABEIC L D54 7 » — ARHIEHE

(E7% F1% 198D

DEBNINEND. F I CREABEBET O
THH&EX KL, Tablel » = & XFER%Y
B, Thbb, 1- 7r-2, —n (1l-propan-
o) »3b 1-~F + / — (1l-hexanol) ¥ T
D5 DT A2 — A TIiX Sample-Blank (S-
B) fEANZIERCER AL TR, KOF472
w—awHHTEZ EAHB L. UL, fib
DOEEEEETIE SB N KL, Z &IRbK
#RoxXv v (benzene), ri=v (tolu-
ene), ~¥4v (hexane) ZTILITELA L W
HUWZ ERfRST. —F, 7TAra—ARiC
BWTd, I-Fr/)—n, 2-Fr/—10
FEBROTIHERBCRBERAD . Ok
BILEKRR S b Y v A%z B, EOSHE
BIER TR A TREIFETH 52, KL
FREBRRE % IS+ 2 01 KETIX2- 7
rl) = (A 7T ra—1) HG
HZ EICLT.

2) S—aF ., MEREOHE

FERDD DOFHL, —BITITEEED D~ 4
Fo MELWT AN T AR, s H T AEE
HAINTWBEDR, KETRERTITAFy 278ln 5
I=hF7a) RERALKL. K2 T
AR ZARLBR DD, BT D —sFy b
Bix, THZHMTH0.5g EFZBCcHlg
DHLNB L IRELRTVWD., ZD2ETYE
231V B OBRBLCOWTRHFALIEZ A, &
LY &3V Bigo 10 pg/dl ps 5 20 pg/dl ¥
Bo&£ 0. 1ml kM35 L 0.58 O AmaTF
gy PETIZE R IV B BN +4
BEIhicws, 1L.0g koD

A (==

£ g | GRS R sample(s) [Blank®) | S — B A1, BERLCEESAD
1-Propanol 1 | = 84.6 22.9 61.7  CEBHBILI. Lo,
2-Propanol 1 " 80.7 17. 4 63.1 R=AF oy PRI EFAE
1-Butanol 2 =] 84.0 20.0 64.0 18) ¥ CHEESSD - L IZL
1-Pentanol 2 " 127.1 67.1 60.0 .

1-Hexanol 2 " 303.0 240.3 62.7

Ethyl Acetate 1 B B’ 58. 4 44.3 14.1 3) T s BEEEEERT R
Acetone 1 ” 70.4 24.6 45.8 2 Ut R R D St

Ethyl Ether 1 " 49.4 40.1 9.3

Benzene 1 " 39.6 38.4 1.2 7T ALERC R A E
Toluene 2 " 42.9 43.8 —0.9 WEOBRERIETOWT, kR
Hexane 2 " 102.5 104.5 -2.0 D0 TR X T BIKIZ
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Fig. 1. » 5 & U 1) 5 K e K O Bk Bk

Bt
L BB R L O T hICHE < BB KT X A8 D
R BH L. R Fig.l ©zb hd X
51, MEHCHEETIERWE R, Kt%
% 20~30 ml 775 5 2T +4HBE IRBZ
ERBIE IR, Licdis T, BIALBERIER T
oo Tk Yy IA%d 252 HEMLEDD
W, BUKEEEI AL, K 25ml oA T EHY
B E L DR SEBIELL 2.

4) 7 2B 525% KClawg (v
£ 3V B AR OLEREDOKRE

H 5 AP NT, —AFy FNEREX
hizex 3 v Bk, 25% KCl %% O i X
D BEINBHTA. /kED0 X 51T, B KCI
BWTHAESES BEL, HEO KCLETHE
KB FPHLDOE R IV B, lEREY L
tcL 5, Fig. 2 ofER #1587, Tihbb,

HEAK KCLETE /b D 57— Y v/ (tail-
ing) H@EDHLNI BN, BKCIE Tk 15ml ©
THEx IV B diE ShTWw5 2 & R
Shic. LizhioT, RETREELR IV BB
BIILpERE ) B KCLEH HV, FoEIX15
ml &1L 7.

5) HAR7 y & —CUBITEKT B RIGRRE O
)
MEFDOEE v BiZFDIZEAEN F7
ivier ) v (TPP) inEp= 25 AT
FELTEY, ZhihRrR7 > &— € THKIR
L, A7 s vicL e TiiF4 27 e — A
fbU e, BREECHBEER L. 3EAY
DREFETIE, ZHICTAL—CLEHET D+
A7 7 E—EBICALTWADT, KELEWL
Th 2 AT AL —EHHANT, ZOMKSHE
B2 UK HRE L. Hllio TPP %
FAWT 45°C © Wi X8 £ 25, 20 pg/dl
TPP 3 30 3ok fEIns & & o\
BTE. ek, WP X o Tk 1.8 M B
MBER CE AV T AX—~ERBERTD L7
REND o7, BRLAERTIZ0.2ME
MEER CL TN EETH S EVHBAL =
DT, AETIZ 0.2 M EEAEEK L B 52
L.

6) HKEERAE %IV B BROLENE
£ IV B, KBRCTSE0RYARE
BB THS. BEL, €&3IVEREYKD
%\t 0.001 NHCI CEBE AR
HITRWCRERYIFR TS &,

20ug/dl EZ30B EEMLI-BE It &b L 2B e
40 40} BEROERMEIMEE - LT
# 25% KC!¢ EHBLL., ZoFRREERL
i LA, ExIVB OKER
= = ji 28% Ket i1 0.001 NHCL %913 47 5 A %%
.. . BRCREEIICRT ST Ly
: 4 % 25% KCt & wlic. Fig.3 i iohs
X5, K3 Xor0.001 NHCI
THEIL /o €& 3V B, BRI
HIARBBECRLEL DB
25m 0 5 10 20 25m ZFOEENMEALTHB. L

0 5 10 15 20
Kce i &

Fig. 2. 7 7 28R kT 2 BUEHA (252%KC) DRERZOKREH

KCe & B

L, 0.2 M Bl #EEWR (pH 4.5)
¥} L 025% KCl 5% (# 5 A




10 g BE % & & GB7E E1E5 198D
25g/dt KCt ~3F|ET 5L
100 o gz =0 €4 1V B BREHNEZALY: &M 6~12
:: ~~~~~~ cou_ pH 4.5 RERIRITE ng/dl
" I LN HE?: 41f1 4.3~5.2 pg/dl
% \\\\o 0.00IN-HCE “On._ ALY 211 6.81+3.12ug/dl
u % I~ e SEH: 411 6~18 pg/dl
3

i 2 3 4a
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Fig. 3. » 7 ARBEBLELCLHVBD
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Fig. 4. ZEATARC L 5 REROIGE

BRIFIC A DB foad B L 7o) & il T
THERELTWBHIENHBALL. Lichi»
T, 7, 0.001 NHCI % X 0F 0.2 M EFfRAZER
(pH4.5) TE % 3 Vv B BB FRL THRER
i & Fig. 4 o X5 efEREinh, BRER
HCHWAERC XD, BIEME S ) B3
B LNHERTER. UEDZ &b, RET
IEHARZES NEH LT W5 X5 EFREERK
(pH4.5) #HWBZ LIl k.

7 EEEDOBRR

RS IMAPE %3 v B OIEEEICBIL T
i1, BRIThEFhOBLEHL 50, %
OEEH F D —FLTixL, FOREFE 2

Teds, BEMNBEL 72 18 Hr b 21 BOER
AB#& (204) TiX, 0.001 NHCI Cc#RIESR
LcRERED RO LMoL 5 3 v B RE
z+2SD X 5.36 + 2.0 ug/dl, L3R ERlAiEE
WO L R B it 3.8 + 1.3 pg/dl L
HHEROIEFMEELEL, it EEOHRY
Bz, ThbOfERORZTIEEMEOSKILER
THHN, BEDEEZETIIEBEALVZELR
SROIEFER gL T E&E%x ~3 s ~H
B LIEHEL T B 2 Enb, B RERE
KOME L Bbh b, ok, KEEHAVCTER
BE ALl M & 3 v B iy JIE L
# LA, 2.7 pg/dl 55 419 pg/dl % T
FEEYRLTED, EEXRLCBECE:
THHSIEREADIT, BEEELRTEE
TWTFhd Ex 3 v B oEFRESY ZiFTn»

8) LT ofth
APETOR—IMKFIC I 1T 5 10K E 4« BIE L
TENRE CV=4.87 % THbh, 26 KEORHE
i K K EEETE SO B y=1.20x
+0.73 £7xh, KO BERALERD 6
HMEASRCHLZ Enb, JIEMHT20 %E
BECERE o, 7ok, HBIGRENT0.96
THotz. Lol, Wike b E—DOFREER
THRL 7= EaEg x Ao icBak, y=0.9x
+0.42, HHBIRE0.96 B3 B LIl Z &% fIED
+5.

4. ¥ ]

e %3 v B fIE L, ¥4 7r—A
Bz oWT 0.1ml OMETO BEHLTES L
5TkUI. T, BATREFOEAMILERLI
2N, BT ABECRTHIMPEREHEOBRE
AT B B RET, K 25ml &R T 4
TH5HZ ENVTITELELUIMIPERERD L L




e MEHRE &% 3 v B EREOHEADRAL 11

7z.

FA e —A M BEII-Tr -1 F
Tt 2- e — AN YR THD, SHER
AT, b (FEMEK K E x5 .vy) B
BENTZAZTE 18 THGTHY, FAidEd
ITEMBTEDZ LR TE -,

BEHAY % 3 v B, EEERKIL 0.2 M FEEiE
B CRIERART L L0, KeFER I D
RENI WD, BEROEENKREL LY, A

X

BT 31T A IEEES 3.8 £ 1.3 pg/dl L3R X
D LIEWENES .
o #

AEXTRTHEHIh, HRO BRI
FREER K K SEEERO 54 3 L0 KIAEY)
ToBIRE, KBRS EEE R BT Rl
A REFLAEZ L CHEEB A W I IFERA
FREMITAME KL X O RNEEMSF AT 4
EL BB L BT E T,

K

D ez 3 v BHGHHIZRAS: BEEAAME C 5 <~ B BcBIT 2hieE. ©x 3 v 11 246—246,

1948

2) HEERKIR: ©x 3 vERE. HE, B{LE. 1975, pp. 215—253
3) REFER K. K. f: BREBCx 1 v B E&¥. pp. 18
4) B 77 $ VICET ATIRE T HKSIRIC L 554 7 r— aERICOWT, A{k2E 28 : 368—371,

1956

5 KEHH, HHHBA— KREELZ: 0K, RP57 v, 7 3vEr) VBEIUFT7 I vPAALT

4+ FOBBGHTEE. €4 1 v 48 :295—305, 1974
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