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2,2-ve Frfv7 y_v¥y (DHAB) 2~ 7% v
A, TAI=UAD, FYTAD, FruUNRLED
ML BHERERE L LTI ABRATWA, oD
DHAB it 2 # VEHBA Lz 2,2-V e Fr¥F v-4,4'-
CAFALT Vv EY (4,4-DDAB) |1 Freeman 59
X b DHAB B L, X»EBRELRBERAEL Y
55T EMRE IR Twa, LirLzd 4,4-DDAB
A LR EREEROBFR I T inw, X
Tz 4,4-DDAB ic X b R L1H ) v A S =
FLvYT7T IV (en) RFETELIHEBE 2 H K S
¥, F o BENEHESES BEBEP T pH 10.7~
11.8 5 5Evs pH FHIRTAER L, £28abh s 7Y
v AEERDAERSGHED LIXRoTWBH T ERRWIEL
to. REBWOREMBECTIEETHEIKREL, 43y
VERPRTRROEER TS, ShbHDZ bR
EBRB LY v AEBECIY 55 L EhS. £
TCUAFYVvE AL BABEFTO 4,4-DDAB
LB7Y v AEREY TR L

2 % B

il

21 5 XK

FY Y AEMEEAE : Y 7 A (99.999%) 0.1098¢g
FEARTHERL, ERER L%, EE (1+1) CHIER
L, ML THEHAL ~.

4,4'-DDAB %% : Freemant,” o FEIc X 9 &R L
ORI FF Y VICERLCHEALAL. mop. (224~
225)°C {Z#R1E (223~224)°C}, TRIHE (%) H:
5.89,N:11.56,C : 69.40(3+H {f H:5.82, N: 11.56,
C:69.41).
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en: Kk en 2 X OFEMAL .

EEH cen 100ml (2R 2.5ml 2inx, =&/ —
A 500ml & L.

R—%3 BB : MEMENEEr -4 I vBr =
R ) —NTER, EFAKTHERL, 0.10pg/ml (= £ /
—n 1 7k=2:3) txD 10 01l OBFEEAML /2.

A FHVIERIA- DA FTvELTOEEMFAHL.

FOMORERCEE  THRERGEZLCOEXM/AL
.

2.2 3%

HRBEIXEL 24 R (Fv/ v5 v FHH) oXkE
FHESEEALL. FERHUEICIT KEER (K) #
TR-IC MEHRFEKRBRUEBL2FEALRE. X pPH A
EHEEERSY HM-5A & pH A - —2#HL k.

2.3 XEBHE

H YA O~5pg HELHABEK (1~9)ml CEEK
(=% ) — AWH)Sml Nz, “hiCodF+ v 35ml
L 0.006 9% 4,4'-DDAB (2.47 x 10-7mol/ml) 1 ml %
whnl, ZAYEKTELL 0ml 233,
PRAEE L U EREYIET 5.

3 MRRUFES

3.1 BERUEXIRI ML

HABIECHE - TRE L e Y v 25RO B R OVE
KAz v xR ER 490 nm, 565 nm HRAH R D
hic. ¥x7 vs v 7OEREEES MR ETFHEE
B BRERE COWT HE LA 7 b ridthth
505 nm, 588 nm TH-AZ R LA DIEOERITIEET
DB KPR CRUEETT - 7=

r—x3:vB

3.2 BROERE
HETLHERBREOBEY R b EABRIEO O+
T4 v, =&/ —ARMBOBECRLT, (~40)ml
BHETAEEYEL I, BREY Fig. 1 ©iRd. K
BEP TR EALHEEEZR LI VWAERBEOEFER
250 % Ll ECEOHERAL, MBSEEAgEST
BACETALDOEBbNS. FRIOFFy VIV
BIEOB TS RNELL, BRI BB ETH-
2. LoxLY A+ VO BRE CRIBRIRE—Ie)
BF\ied= s ) — VORMELEET D, LI TUA
FHpvezz ) - LVORBEBEHYE LD, £hb
DB 40ml &L, BALEEL I /EYL Fig.
2 WiRT. HMEHMER IS VvERROMAL LD
WL TED, AELED OAF+ v EEROEBIZD
NEFE L., ZOUFFy VORI IBEMI Y

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

2 a0

wn

g

E

8

g

a

]

St

=3

= 20

2

=

L

m ’—o—é/

) ]
0 10 20 30 40

Organic solvents, ml

Fig. 1 Effect of amount of organic solvents on

relative fluorescence intensity

QO : Dioxane, (P : Methyl cellosolve, []: Pyridine,
A : Ethanol, @ : Methanol, (D : Acetone; Ga: 3.3
pg, en: 1.5x10-2 mol, 4,4’-DDAB : 2.47x 10-7 mol,
Total volume : 50 ml, @ : Dioxane (reagent blank)
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Fig. 2 Effect of mixtures of ethanol and dioxane
on relative fluorescence intensity and on
dielectric constant

Ethanol +dioxane=40ml, The others obey standard
conditions. @ : Reagent blank

7Y v n-4,4'-DDAB-en R DHF T 5 EALKG FO v
XY VICIDZBROPRLMFEE S WD, —THotxy
VIIBOBE LD FL LBV FER (¢=2.2) &iRT
EDDLRBABEOFEEROGRLEL DN, Thiik
YoM X Bic. TofH Fig. 2 WRT X5 %
AHOHBEIIE LR T, BEOBBHRIDL EE S
NV DEPWOFBER LITERERTH - 1o

FEEATIZ en &=z~ 5ml, ChFHv 35
ml T 5 L.
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3¢3 k&Rl pH

—REC K Y 7 AR OAER pH YIS Y U A A4
VO BERE O SBEEMEEY K ThSH. Ll
4,4'-DDAB 12 ¥ % %V v »3¥et:sE A Fig. 3 iR
4 X 5w pH 10.7~11.8 0@ TERMCAERL, i
WHlE By E pH ik coERTh S Zhit 4,4-
DDAB ofgf#tER pKa, »EBEHET T 12.0 &
KEWZ L, B en it L B4 Y v ADIKSEEDIE
mECER LTS, NRFEZEREREL pH 10 ff28T
BALTWBDk pH BARCER T ERF O THY
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¥ EERORE L BN s, RE®Ro pH 12 pH

A—x—DFZFL-T pH &L, BEBELECX
ARIERT - T,

.. 40

o 30

g

§ 20-

2

< 10

o \'\‘*_A_.j_‘_‘

0 | t
10 11 12 13

pH
Fig. 3 Effect of pH on fluorescence intensity

Ga : 3.3pg, Buffer solution : 5ml, 4,4’-DDAB : 2.47
X 10-7 mol, Dioxane : 35 ml, @ : Reagent blank, Total
volume : 50 ml

3.4 4,4-DDAB ROER

KU v AT S 4,4-DDAB o U EEY = L
Wl N, &B (3-3p8, 4.7x10-8mol) it LT
(3~6) fEoWIC X v ZIF—ElEERL, KBEOLEK
e X b BB A L. = A RETR Y Y v AR
*7% 4,4-DDAB 0B HIT BHHNC e bigdh i
DR X AR R 1: 1 oK TH -
fe.

35 TFLYT7IVROEE

REWKE L Ten, 7veE=7K, REFFY A,
AT LrY VA, UV VBT MY Y ARAGCTRKEEYHR
B, ToBEEEBRE L. TOFE, BXERLE
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DIk en L7 VE=TDHETHY, 7VE=T{X en T
HN, HXEERIHEE ChHof. Tz b en 1T
PH FAROHEILEMTELTCoERLEL, EBEER
FEBEL—ESTH DL EXTFRINS. £ CEER
BEc X, ¥V v Ak en O A KR 1:
1Thoic. XBRKEXHERRT en O NERT 4.7 x
10-8mol %V 7 azx L 0.5ml (7.7 % 10-3mol) L,
EeHot. UL 0.5ml oid 2EEMN§E &, 1.5
ml DL ETIERE O BNER TS 2 0D ER T
Iml FHT2 L0 L. EBC BEHREY =%/
—Jten: ERE=4:1:0.025 L L, L=k —
A 5ml efRxC, ch¥ S5ml nx bz dicli.

3.6 KER

BEHIIe — & 3 vBEW (0.10pg/ml) % 50 HE
Kty P TBHEEHFY YA (0.5~5)pg ORECTRIF
EftERRL, 10pg FTRRERTRE Thote. XFK
Fiiem — & 3 BEK (0.010pg/ml) RHFHT2 & %
(0.04~0.5)pg DHEATERNXFARL LD, BHEBRRIT
0.015pg TH - 1.

—H D GED £ BIEEK T 1.7x104 1 mol-!
cm-! (490nm), 2.15x10¢ 1 mol-1 cm=-! (505 nm) ¢
Bt

3.7 HREAROER

HY YA EERTCIEDEYTHEBEAA v ELT
TNI=Th, RTRVIA, AVSTARHD, AD
ESTHIDavb, 7w s, 8, 8 < v F
Yy FRY, NFTUY A, ~NT =LA, Dha=7An
BbH. holiELEOIMEE, ~Ax v 734 DS
B Th Y, FEOKETHHE PH I TORK
IREWS R D, =AFVIECY T VIEA Y v AL {E
HT&%., Ll FY Y sy BROCHEECEL - L
b, EELLFHIATHS TM EBEE »HO
AFNA Y TF Ny b vk — T A SR A EES
BEHETHBHY. XEA1+ vieonwTiEbh 1+ v, B
BAAv, BRBBAA Vv, FFoT7 VB4V, BEERA 4
VItEREE LT A7) 2 - VBREO oo
Vv A LERET 5 ERABIGETS.

+ 5 i

TEAFH Y, =& =N, KrORABEBEHTO
4,4-DDAB & X545V v A ERBEXHELMC L. &
®ikE pH EIR oL AR S, (0.04~10)pg @
BWEATHY Y 2DEBNFETH 7. ERLIHEEIT
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pH FBEHBh% en LEITFELTEAR, en (T
Ui Fy vE AR HEREEAC KE{FE LT
5.

Kb DIZOHREWARREVWRIINER=ZE, ERIZOW
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Fluorometric determination of gallium with
2, 2'-dihydroxy-4, 4'-dimethylazobenzene in mixed
solvent. Kunihiro WartanaBe (Faculty of Science
and Technology, Science University of Tokyo, 2641,
Higashi-Kameyama, Yamazaki, Noda-shi, Chiba)

Fluorometric determination of gallium with 2,2'-
dihydroxy-4, 4'-dimethylazobenzene (4,4'-DDAB) has
been investigated. Gallium reacts quantitatively with
4,4'-DDAB in the presence of ethylenediamine (en) to
form a ternary complex. The optimum pH range for
the formation of the ternary complex, which has a red
fluorescence with an emission maximum at 588 nm, was
10.7~11.8. The composition of the ternary complex
was Ga : 4,4'-DDAB:en=1:1:1. As dioxane con-
tent in the solvent mixture of dioxane, ethanol, and
water increased, the fluorescence intensity of the com-
plex increased remarkably. The recommended pro-
cedure is as follows: Take(1~9) ml of a sample
solution containing less than 10pg of gallium, and
add 5 ml of a buffer solution (ethanol : en : HCl=4 :
1:0.025), 35 ml of dioxane, and 1 ml of a 0.006 2,
4,4'-DDAB solution. Dilute the mixture to 50 ml
with water. Measure the relative fluorescence inten-
sity of the mixture at 588 nm with excitation wave-
length of 505nm. Using 0.01pg/ml or 0.1 pg/ml
rhodamine B solution as a setting reagent, (0.04~10)
pg of gallium was determined.
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=V /Y, R HETOMEBRES L
THENFEH I 225 B9, TOFENHET,
OO ~FVH I VEBELT WD ENE WD,

RELEETH - 7.
EFZ 12, EELOEENR~ v /v I VEBEREED
B Y HIE LTI RGIT T 1%, ~F V33 vi

FArZ)avyF7exr—tr (LUF MA LBEED) SEA
LT, EBEFAZzr=1 2757 (LI'F GC L&D #
XD T T A EE B EREEYTESY LD THRET
5.

2 EBRMEEOS

21 GC sl

KFERA A LRI (FID) 2 x < &HE GC-4CM
M GC HBEXMAL, BE/ =<ty 7 RIA T
fE LR 2 BIE L .

2¢2 GC Sin%#

kD 3 BOERD M X b HE L.

(i) 10% vV =a2vias SE-30/7vexy 7 W-
AW {(80~100) # , v o}, 2mx3mm #5352 H T A,
F 4 V¥ —HA:8F60ml/min, » 5 AEE : 210 °C,
ABSALE RO BRHIRE : 250 °C.

(ii) Tabsorb® (Regis Chemical Co. #l),
mm F5ANF A, Fup)¥—HR: EFE 60ml/min,
75 ARE 2 210°C, RESIIERO RHHMEE : 250
°C.

Imx3

* ) THETE G BILER AT 5B
HILRHK BB FIFTAT 95
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(iii) 3 %Silar-10C/ 7 v = v L7 W-NAW {(80~
100) %y o), Imx3mm FSAHTF A, F3p ¥ —
#H A 2 283 80ml/min, » 5 A{RE : 220°C, FRKIL
FROBETEE : 250 °C.

2:3 BBAFIIAFVYIZRR—7BE—FE
rraI v, 57 43 vER=v ) HIvDr
Y= VEE, ThFR#iRO N-7xF1itl (EHF
EFEERE) b, PEBY OFECIDHFEAM LA, &
HOHORLE, FEdXESd Table 1 iRl Bbhic”
V2 VEY, vV 2V EKERYACTEECID

Melting points and specific rotations of
methyl N-acetyl-hexosaminides

Table 1

Hexosaminide Melting point Specific rotation
derivative () (¢c=1.0, in H,0)
Me GIcNAc  a-pyr 188.5~189.5 +135.90
B-pyr 204.0~204.5 — 46.0°
a-fur 140.0~140.5 +117.4°
B-fur Syrup — 56.2°
Me GalNAc a-pyr 217.0~218.0 +193.59
B-pyt 234.0~234.5 + 8.3¢0
a-fur Syrup +107.3°
p-fur 171.0~171.5 — 77.80
Me ManNAc a-pyr Syrup + 43.5¢0
B-pyr 135.0~136.5 — 76.30
a-fur 177.0~178.0 +139.290
B-fur 133.0~134.0 — 57.60

Abbreviations : Me GIcNAc=methyl N-acetyl-3,4,6-tri-O-acetyl-
p-glucosaminide, Me GalNAc=methyl N-acetyl-3,4,6-tri-O-
acetyl-p-galactosaminide, Me ManNAc=methyl-N-acetyl-3,4,6-
tri-O-acetyl-D-mannosaminide, pyr=pyranoside, fur=furanoside

Table 2 Relative retention times of methyl
hexosaminide peracetates

Relative retention time

Peracetate of

Tabsorb® Silar-10C SE-30
Me GIcN  a-pyr 1.10 1.63 1.14
B-pyr 2.62 5.58 1.27
a-fur 1.24 1.75 1.23
B-fur 3.37 6.09 1.44
Me GalN  a-pyr 1.07 1.64 1.12
B-pyr 2.93 6.29 1.28
a-fur 1.02 1.36 1.08
B-fur 1.72 3.30 1.13
Me ManN a-pyr 1.45 2.98 1.16
B-pyr 1.45 2.74 [.10
a-fur 1.94 4.34 1.19
B-fur 1.22 2.11 1.15
myo-Inositol (I.S.) 1(4.50 min) 1(6.73 min) 1(14.54 min)

Column conditions——Tabsorb® : Column temperature 210°C,
Carrier gas N3, 60 ml/min; Silar-10C : Column temperature 220
°C, Carrier gas Nz, 80ml/min; SE-30: Column temperature
210°C, Carrier gas Nz, 60 ml/min; Abbreviations : Me GIcN=
Me GalN=methyl bD-galactosaminide,
pyr=pyranoside, fur=

methyl bD-glucosaminide,
Me ManN=methyl D-mannosaminide,
furanoside
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