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X R ENCETEL02F0EE, RIIACHERL T
HEAL .

EREH [#4%57 -0, =58/ -4, DMF, o+ %%
v, 7t Frv35y (THF)] : %5 0Fh i
TRE RS, UM THL L 2HRB LS 2 T
HL i~

BB = — % BRHEEY = —F (FEMEITY) %
AvT 100pg/ml OpfEEs=—5o 0.05M FHERI W
AL, Zhe 0.OOMBEBTHRLCHEEL /-,

T DM ORFEVEN R EEAR S &L 7.

22 & B

HABREOHEIL X+ 2/ vS vy 7 2%EL LAY
204 RIS NHENEEFTEHEAL, BEEOBEIC I
UV-200S #4771 v - apRkEstL BALA. pH
ORFEIT: WEEKR HM-20E # pH 2 — % — % {iF
L.

3 A AE

7Ry A Spg IR RELEKE, 73 vULT
LMEEHEE RN, EEUIKRES P Y Y AT
pH % JiHi#, BSED ¥# 1ml %in% CKCIERIC
25ml & Lic. ZOBEKE 20 HEkEs, Hgs = —
R L UTHAEERE 2 HE L.

WEHOERE O RE X T b RN 0 B 1 08
REETIT S en, A uWTFh b BIE S hi-iis
BUHMIES R HADEMRED (Net OMEE) %50 L71-.
eB, AXFEL pH ZWTFhi A (25ml) &
LICRICHE LICETH Y, NARBELFEC X AT
1T Tvigys,
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4 HREUHEE

4.1 BSED 07 I U X#ES

BSED B ABR KT B < 72 vy aDEREET TR
SRy LT SAL 2475, FRCKRREOE
—RT I v ETBHE SAL L7 s vl ] oS
Licvy 7HEZER L, Thit< 73 vy n biEmm
ZT9. ThbLbDZLFRNARZ FADBIFE LD
SR Twa., o CABTERTS &3 k0
BSED 9 L 13#ic%d DTH B, REXYLRECLL
TE5H» 5 SAL ofRbhic BSED %{#EHT54 0
ThHhHI~D,

42 ZIvoEE

HABIFICHE S, = 7% v A 5.0pg 1%t LT DMF
(&% 25ml b 15ml) & BSED o 0.1% %5 258
L, B4AD7 I v X373 /78% 2T, SEHEERD
WEFES L X DL &0 WHME Y TN, LOBEE
Table 1 xR 17-.

40201 HEMNME FHA-OEFHO7Iv DS
HEEN MR R LDl =F1r v o7 v (en:
Table 1 1D 5), 1,2-Fm2v 7 s v (1,2-pn: 6),
EOv=51vv 073V (dien:10) o 3EETH-
fo. (D~@) O/ 73 Vv TCRCThL AL TET,
CTIVTHIOOBERRETFRc A F vV ER=D (7
Eor8) o (9) 453 DOTIRYUKERIeh
iz, en RO L, 2pn TR DA F LV vEN=DOTH

Table 1 Optimal fluorescence conditions for magnesium-schiff base complexes

Corrected Apparent
N . Amine RFI Wavelength/ RFI Wavelength/
0. Amine conceri\t/fatlon/ pH nm . nm
_ Net —"——~ _ Net Blank ~——
intensity Ex Em intensity Ex Em
1 NHa 0~2.4 6~13.5 0 — ~— 0 — — —
2 CHisNH: 0~1.0 6~13.5 0 — — 0 — — —
3 C2HsNH: 0~1.2 6~13.5 0 — — 0 — — —
4 CdHsNH: 0~0.8 6~13.5 0 — —_ 0 — —_ —
5 H:NCH:2:CH:NH2 0.3 11.5 54.2 350 440 54.0 3.0 350 435
6 H:NCH(CH3)CH2NH: 0.3 11.7 63.2 350 440 63.0 4.8 350 435
7  H2:NCH:;CH2CH:NH: 0~0.3  6~13.5 0 — — 0 — — —
8 (CHs)2:NCH2CH2:CH2NHz 0~0.2 6~13.5 0 — — 0 — — —
9 H=:NCH:CH2:CH2:CH:NHz2 0~0.4 6~13.5 0 — — 0 — — —
10 (H2NCH:2CH32):NH 0.4 11.6 68.6 350 440 68.0 6.0 350 430
11 HOOCCH:NH 2 0.004 11.6 76.5 350 450 66.5 9.8 350 440
12 HOOCCH (CH3)NH: 0.006 11.6 75.3 350 450 65.5 10.0 350 440
13 HOOCCH2CH:2NH 2 0.01 11.5 36.0 345 445 34.0 5.0 350 435
Mg(D :5.0pg/25ml (8.2x10-¢M); BSED:0.1% 1ml/25ml (1.5X10-4¢M); Standing time : 20 min; 50div

vs. 0.5 pg/ml quinine sulfate (setting 345 nm/430 nm); DMF : 15ml/25 ml
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p, dien $=200 FERFHE cthEth_oD 2 FV
vERHE LTS, X, Table l KR Lick 5sEiRE
D7 3 VIETFCIL BSED (2igigmLR 7 I vREBK
mERECL, it ) DX s5eg7 s vVERIGLTE
BD> ., VHERER LTS, #£oT, £/ 7 3IVh
BAERTH 2/ (O, N) Bifrn vy 7HEIX= 73 ¥ Y
AERERT, U7 I vhabERTAS3IE (O, N, N)
RO » 7HETHDDOEREFL /2 ¥V A
IR ENhSF v — RN 5 BRE (en, 1,2-pn) DF
LSIRIET 52, 6 A% (Table 1 tho 7,8,9) Tk
BEMHE LW e hs. Chid= 73 vy 208
EEFeT 58N e, ERRELT
BLWSIARHEZ AR THH LELDRS. T3
BTG 7Y vV (gly:1l) & a-7 5 =v (a-ala:
12) 2SERE OB 30EHE 2R L, B-7 7=V (B
ala:13) (0 1/2 0ETH 1. “hbix SAL
L Loy, 7HEL LT3E (O,N, O) Eifirkis
BN, BinER TR v v a7 S raFvEPOBERR
FROI vAEF Y ALEROBERFC IYBERINSF V
— FEMNSBBTHD, =/ XYY ALOEBRIECT
I VOBEL—FK LTS, B-ala TILoh» 6 BHT
BHBEHbLTEBELIT IO, =732 vv Al
T HBEMMELERETFIVBERTFOIRINBKEVT
HLEZLRS. BHEOMEIRCAEHE X gly=a-
ala>dien>1, 2-pn>en> f-ala DJECHA L2, Rl
fEC BT AREX R\, £2T, =732 vy 2DEE
B gly, aala X hhicLsh, AFEd OHRBEEDL
W7 I VDRSBTS, R ESBAOHERCE
YA Eix Table 1 thic/R Lcd, Wih dEEL
LT e,

402¢2 k4 pH, 7 I RE, BSED RE, I
MM MERRLEET I VROT I EBEFERAL
LA OWT, LhZh#ittoaptmEc ki3 pH
D% Fig. 1 RLE. Whd pH 11.5 f35T
BAROWUNKMME LR LA, 73 v Tk OHEEH pH
IR TSR A T A DT, ERETIXMMOBEIR
BARETCH-T. COENLLEEETOFEARILT 2
JBED T I VvOIIRIKER TS, RCELDBED
£7 I VXLT I 7BEREML, StoatEEC kT
TEREYREN. HEOUNKBERT I VROT IR

DPEEOHIME & B L7z, en, 1,2-pn KV dien

TRWTHh LK 0.03M Ll ECRR2>—EDOROEHEE
AR LIcH, IMUEOBBECRS & T b3
B Lic. thbeBER L TEDLLT I VORH
#EEIL Table 1 dricR Lz, Zhik4i 25ml i en,

¥il, HA: T IVvHHETTO BSED KX b/ %YV ADHKER 797

100

Relative fluorescence intensity
wn
S
T

Cop

Fig. 1 Effect of pH on fluorescence intensity

Mg(I) : 5.0pg/25ml; BSED: 1.49X10-4 M;
Standing time : 20 min; Standard : 50div vs.
0.5pg/ml quinine sulfate (setting 345 nm/430
nm). (1) :en (0.3M), DMF (15ml/25mD),
350 nm/440 nm; (2) : 1,2-pn (0.3M), DMF
(15ml/25ml), 350 nm/440 nm; (3) : dien (0.4
M), DMF (15ml/25ml), 350 nm/440 nm;
@ : gly (0.004 M), DMF (15ml/25ml), 350
nm/450 nm; (5) : a-ala (0.006 M), DMF (15
ml/25ml), 350 nm/450nm; (6) : B-ala (0.01
M), DMF (15ml/25ml), 345nm/445nm;
D : dien (0.4M), Dioxane (15ml/25mb),
340 nm/440 nm

1,2-pn “Ci24g 0.5ml; dien -T2y 1 ml ORI AHILY
+%. 7%/ BRCREHERE (Table 1) 127 ¢ v O
5D KFTHD— Thote., gly TIRK 4x10-4~6x
10-2 M DOFHETHAN O—EDOBECHEE 2R Lichs,
20 L5 I IERED DR AR TORT VI =7 A%
a0 LR, ¥ <% vy A SAL L7 3 VA
Rfr L BARATFHEERERL, chil<w /iy y s
ECBIAEE LT Y » 7iEESEAC DD LEESH
2, 7 3 vic en Xk dien %A LT BSED BE
DY BAY TR Y Fig. 2 KWRLic. WThoBe
L4 (0.8~1.5) x10-+M D& ClRA» >—EDOHK
MEE AR L (1.5x10-4M it 25ml &, 0.1% BSED
% lml ORIMCHENST2). fols, ShOIDEME
1. BSED #Hinsg 10 sy AECEL, gD
QEd 120 HEE—ETHo .

4.3 SAL 7 L+ )L RREOER

EABECRES, < 7F% v A 4.0pg I dien (0.4
M) & DMF (15ml) %jnx, 4o BSED(I) o
7 L LML (D) ~ (V) %A LT SAL 07 A
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Table 2 Effect of alkyl groups in salicylaldehyde on fluorescence intensity
Corrected Apparent
No. Aldehyde®) pH RFI Wavelength/nm RFI1 Wavelength/nm
———
Net intensity Ex Em Net intensity Blank Ex Em
,OH
I £ __»CHO 11.6 54.6 350 440 58.0 5.2 350 435
HsC\ ,OH
1I < _>-CHO 11.8 23.6 355 460 19.0 4.2 360 445
,OH
IIT HiC- _ -CHO 11.8 37.1 350 435 37.0 7.2 350 435
,OH
v . -CHO 11.8 85.3 360 455 73.4 11.4 360 445
HsC”
~OH
\% {_dycHo 1.8 94.3 360 455 79.0 11.2 360 445
HsC2”

Mg(D : 4.0pg/25ml (6.6X10-8M);

type [(0.10~0.15%) 1ml/25 ml)].

g

Relative fluorescence intensity
[$2]
(=3

DMF : 15ml/25 ml;
50 div ws. 0.5pg/ml quinine sulfate (setting 345 nm/430 nm).

Diethylenetriamine : 0.4 M; Standing time : 20 min;
a) Aldehydes were added as Schiff bases of BSED)

VITAD RT3 =0 A0 BT BERE—FKLT
WB . SEOSOERE (V) > IV) > I) > 1) > (11)
DAL, ZDOMHFDI RV V2 A9 BT =
L7 DEEREBEFELIHE LTV, Ll (V) &
O (V) BREILRBRENE L, =72y A0EE
ik (L) s @hTns, ik, SERO 5H
pH % Table 2 R L X 5 WTFRLSERTTH

- f.

44 BEOEE
<~ /7% v a 5.0pg LT en (0.3M) %2 dien

0 1 2 3 4 (0.4M) & BSED (1.49x10-5M) %{FH L, 58
BSED/10—+ M DHBEE (£ 27—, =& ) — ), DMF, oo %+
Fig. 2 Effect of bissalicylidene-ethylenediamine v, THF) % 5~20ml %0 U ek 801 g4

concentration on fluorescence intensity

MgI) : 5.0 tg/25 ml; Standing time : 20 min;
Standard : 50 div vs. 0.5pg/m) quinine sulfate
(setting 345nm/430nm). (1) : en (0.3M),
DMF (15ml/25ml), pH 11.5, 350 nm/440 nm;
(2) : dien (0.4M), DMF (15ml/25ml), pH
11.6, 350 nm/440 nm; (I) : dien (0.4 M), Di-
oxane (15ml/25ml), pH 11.6, 340 nm/440 nm

VBB SR ORI RIS THEYR . FoE
% Table 2 R L.
EHEORRECHN N OMA R (1) & (1) 3z
ERLTTHD, ThberLT dN), IV), (V) &\
THhOFEELEEEM~Y 7 F LT, ORI

Be#~Nic. £O#R% Fig. 3 wRL. en {Fig. 3
(a)}, dien {Fig. 3 (b)} OVWFhEFERALLBELE
BSOS L TIRAEER IRV, BB 0%
M X b HEERL, TORO MWINCH - T 36
BFELIWKR L., oA v OMBRSET SmE 15
ml TRATHD, ThU LOHEMC X b AHRE TR
A Lic. DMF T3 15ml B EERMN LT 4 B atih
EWIEAL, en 2IEIRLBEE 18ml oFmc
BR(ECE L7 (dien 04T 18ml L Eowincit
WMHRELARLETHo12).

—, Fig. 411 Fig. 3(a) &[4 CHEEDORERE
CHEOERAMPEETHS 350nm KO 435 nm ki3
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Fig. 3

Percent transmission, %

Fig. 4
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Organic solvent (ml/25 ml)

Effect of organic solvent on -fluorescence
intensity

Mg(D : 5.0pg/25ml; Amine: (a)=en (0.3
M), (b)=dien (0.4M); BSED: 1.49x10-4
M; Standing time : 20 min; Wavelength : 350
nm/440 nm; Standard : 50 div wvs. 0.5pgg/ml
quinine sulfate (setting 345nm/430 nm); Or-
ganic solvent : (1) methanol, (2) ethanol, (3)
DMF, (4) dioxane, (5) THF

Organic solvent (ml/25 ml)

Effect of organic solvent on transmittance
at 435 nm (a) and 350 nm (b)

Amine:en (0.3M); BSED: 1.49%X10-4M;
Light-path length : 10 mm; Reference : water;
Organic solvent : (1) methanol, (2) ethanol,
(3) DMF, (4) dioxane, (5) THF

Wi, HA:7 I vHETTO BSED X 5=/ %o v AORXER

799

RE» SRABRBEOBEBRREZRLICLDOTHS. WIhd
350 nm VT B EBREHEHRERE Sml DLk, 435nm
W Th 10ml PLEDOHEMTELIFERLTWS.
DX 5 EARNENT D DX, KBRPTRKES
DYy 7WENT R VIR LB AV ELTHFREL
Tk b, ZOREFERCKE LRI ERTH, FEEBE
DOEFEIC X D fREENIPHINTARZ P ARKEL V7
FTBIDTHHIY, Fig, 4 ORI Fig. 3 Off
BERLI—HKLTWAEY, ZHTERAIh3HEX
SE R RS B B X oM S R OREERE O ZH M E
ETHEAOROBRICHEATEDTHS. Thic
LT SEROBRNE 2=5 7 — 1D B, FAXbhi
0~20ml OFHMEBOFM CiziF—EMEZRL, $FHHO
BT THH EVNHER SN, o THHEEE
W X BAOEHEEE OB, BRI X B BEXKRUH
XD HCRNAMEHEN DD THD. oA FH v OH
A 15ml Pl EOFIT SOEME A WA LTV 5 DI,
BXEDOPELERN D, HEOERBELBATHIDL
HEIh1.

L EDER Y H, £% 25ml th DMF 18~20ml %
TIN5 L%, BUIEREXEOh DY, BRECE
WTRAR OB K X WO EETS. L THE
wRoOGMESY 15ml L LiEE, oxFr v il
THONERLRRETHY, REIORABRMEL DMF o
BEDK) 1/3 W& T T5. OB, 73 vikik dien
YERTHEIVERETHS.

4¢5 SH{FAEM

BSED »{FfH L, 7 3 vi© en Xt dien, FHHHLE
i DMF X oxrsyvi2Rne, FEEBEIKCID
SEHEHREYRAN. BREVWThogEa&d SAL 73
vt 1: 1 CRELIcY y 7HELE <~ 72 vy a0 1
1 Oﬁﬂﬁzﬁbo’k_.

46 EREE

o4 %4y (15ml), dien (0.4M), K0 BSED %
RIS 7% vy AOBRECOVWT, £DORBEEN
iE L. $iEORRBROMEA <27 + 1+ (Fig. 5),
pH o4& {Fig. 1 o (1)}, BSED RED ¥
{Fig. 2 o> (1)} HHRLERIY LI N EE
BIERRDERBDTHS.

= 732 vy AR EURBEK (REE 0.01M LITF)
0~7ml #3REx L, #BEWK (dien:0.05M iEEE=1:1)
2ml, vA#%+v 15ml, Kot 0.1% BSED (DMF X
ot F VB 1ml ¥z, ACERR 25ml &
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Table 3 Effect of foreign ions

100r
Ion added/ Mg(D found/ >
Ton (g/25 ml) Added as g 3
Ag(D 500  AgNOs 4.0 k-
ALIID 50 Al+HCI 1.4 g
B{ID) 500 HsBOs 4.0 §
Ba(ID 500 BaClz:2H20 4.0 a
Be(ID 50 BeSO4-4Hz:0+HaSO4  13.9 g
Ca(ID) 500 CaClz-2H20 4.0 =
Cdan 500 Cd+HCI 4.0 2
Co(ID 500 Co+HCI 3.2 -
50 4.0 =
Cr(VD 50 K2CrOq4 1.1 \ L .
Cu(ID 500 Cu+HCI 2.3 300 350 400 450 500
) 50 4.0 Wavelength/nm
Fe(II) 50 Fe+HCI 2.8 . e ' . . ,
Ga(lID 50 GatHC 8.7 Fig. 5 Excxttatlor; (1, (1? and en;msxon 2,2
In (D) 50 In+HCI 6.6 spectra of magnesium complex
K@ 500 KCl 4.0 Mg(I) : 5.0pg/25ml; dien: 0.4 M; Dioxane:
Mn 1) 500 Mn+HCIl 3.2 15ml/25ml; BSED :1.49x10-4M; pH: 11.6;
50 4.0 Standing time : 20 min; Standard : 50 div vs.
Mo(VD 500 (NHda) 6M07024:4H20 4.0 0.5pg/ml quinine sulfate (setting 345 nm/430
Na(D 500 NaCl 4.0 nm). (1), (2) : corrected spectra; (1)7, (2)’:
NidD 500 Ni+HCI 2,5 apparent spectra
50 4.0
Pd (D 500 PdCl2+HCI 4.0 . B o o _
Snd) 5  Sn+HCI 0.9 (@D, =y radD, SrevalV), sra=ya
TiAV) 50 TiO2+H2S04 2.4 (IV) 12 50pg DI TIRYERET, 500pg OLEFETH
viv) %% V+HCI+HNOs as BEXE L. < 7% Yy AORROBC LiE USRI
ZndDh) 50  Zn+HCI 5.6 B H oy A1) ik, 500pg FAFLTHIE LT
Zr (IV) 500 ZrOClz-8H20+HCI 1.7 ehro 7o, )
%0 49 EMRRETS LY, FEERSLRCHITER
MgdD) : 4.0pg/25ml; Dioxane : 15ml/25ml; dien: CHEHBEEZ VR X EERHSLET.
0.4M; BSED:0.1% 1ml/25ml; pH: 11.6 1985 4 4 B, HALELSE
(50%$££§6:$sw*c—%ﬁ%§>
T5. 10 g%, wF =—* {(0.05~0.5)ug/ 3 &
1 3 350 Yo 4%
mi} 2L L TR o (RE), #tw 1) R. Olsen, H. Dihl : Anal. Chem., 35, 1142
430nm (R#F) CHAEEBELHETS. (1963)
= DEEC S %, (0.05~15)pg/25 ml DEHE T~ 2) R. M. Dagnall, R. H. Smith, T. S. West:
L ¢ i . Analyst (London), 92, 20 (1967).
7ERYY ADVERRETHS. /2 Y T4 5.008 K 3) R. M. Dagnall, S. T. Prast, R. H. Smith, T.
0.1 pg TR AHEMNEEREIIFR TR 1.6% B S. West : Analyst (London), 93, 638 (1968),

. 4) C. E. White, F. Cuttitta : Anal. Chem., 31
3.8¢9 N 5 ey - ’ ’
% (WFhb 5SERE) Thot. 5085 (1950). ’

5) AP, FARFAELH : ok, 34, 497 (1985).
- . o e 7) EOHE, BEAFES : 21k, 35, 487 (1986).
BRIF (46) TRy, =/F ¥y 4 4.0pg WHL 8) D. C. Freeman, Jr., C. E. White : J. Am.
T 24 B OSBA+ % 500pg XL 50pg HEHFEX Chem. Soc., 78, 2678 (1956).
Y - R . sm e g 9) J. C. Duff: J. Chem. Soc., 1941, 547,
®, w7 /f?Az)ﬁEk_&ﬁ?%§&ﬁ«\ﬁ_. T DR 10) D. Hopgood, D. L. Leussing : J. Am. Chem.
B3 Table 3 v R L7, Soc., 91, 3740 (1969).

50 oOfFfFTCTAI =AY, 7w a(VD, #% 11) R. 8. McQuate, D. L. Leussing : J. Am.
vg 7 (I11) VD), # Chem. Soc., 97, 5117 (1975),

D, Ax1D, Fxv (V) R ADYHEETRL, ~Y 12) C. M. Metzler, A. Cahill, C. E. Metzler : J.
pwa(Il), xu v all), £vowa(ll) ROER Am. Chem. Soc., 102, 6075 (1980).
(I) BEARERE L. 22 AD, #HAD, =v ¥
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Fluorometric determination of magnesium with
bissalicylidene-ethylenediamine in the presence of
amines. Kunihiro WATANABE and Izuo Aokr (Faculty
of Science and Technology, Science University of Tokyo,
2641, Yamazaki, Noda-shi, Chiba 278)

The fluorometric determination of magnesium with
bissalicylidene-ethylenediamine (BSED) in the mixed
solvent was studied in the presence of large amounts of
amine or amino acid. BSED was hydrolyzed in the
aqueous solution to liberate salicylaldehyde, which
reacts with large amounts of amine to form a Schiff base
corresponded to the amine. The Schiff base reacts
with magnesium in the range of pH 10~12 to form a
complex, which has a yellow fluorescence with ultra-
violet exciting. The diamines and triamines, which
have two methylene groups between two amino groups,
were superior to other amines discussed in respect of
fluorescence intensity. Mono amine reacts magnesium
not to form a Schiff base complex. Amino acid en-
hanced the value of reagent blank. Magnesium-
Schiff base complexes were not hydrolyzed in the
aqueous solution. Therefore the fluorescence intensity
of the complexes was stable.

of fluorescence was very weak, because the free

However, the intensity
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reagent decreased the fluorescence intensity of the
complex due to self-absorption. The organic solvent
suppressed the self~absorption by changing the exciting
and emission spectra of the free Schiff base reagent as
an anion. The recommended procedure is as follows:
Take 1~7 ml of a sample solution containing from 0.05
to 15pgMg, add 2 ml of buffer solution(diethylene-
triamine : 0.5 M HCl=1 : 1), 15 ml of dioxane, and
I ml of 0.195 BSED dioxane solution to the sample
solution. Then adjust the volume to 25 ml with water,
and stand for 10 min. The fluorescence intensity of
the complex at 430 nm is measured at an excitation
wavelength 350 nm against the reference of 0.05~0.5
pg/ml quinine sulfate solution.
(Received April 8, 1986)
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