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KW MAXHE

(EREFFE5,4L50)

W EIHRTHEERM I, 10-—PEER-2-MH (MAS) SREXEGHERERE
T, DEAER, MERKHFAE, MEMEREXEFHHERRR, WwFRME pH HY
W, AMARMAEENANGERSRTTHR, AFERET 9, 10-ZREEE-2-RRAMN
RFFERAAFRE RS HERELE ~107"M) HEHKH, BIEAHR URYEHES
BE, RLMEME, R&BE, BRERAHMN 1ng/ml, BRABNT 5%, ARSI XE LR
B AR, REE 2 B H 1000 F1 100 %,

XA 9,10-“WHER-2-MMM; R, XT3, R

FRIEEEATFREGUIIT—BREZFRE. (—) BREHFHHRE, L
HE Mg, (2) SdfiEtRE, SAEEENER, () MAEHRN#THER
Fi, @ sBssi, ERRLIOEHBRTIHEIL. M TREERELZHY, RERHAU
EHE%, SERUBARBHER. RECHREFHELLREE, ERAEETE SRR,
ExMEENGHURERETEHOA DN BRREERR, HARENBRE T, WREAR
EERSEEARNEHTE, LTHERD, Westerlund FAHE T ATOLANE-2-M W
ERXEWERERE T, SERAERETMERHE?, ek, M9,10-"FH
EH-2-BMREAN, BRESREE-2-BREANHIEBRERMEREHEFY. ATER
WIS G, EERGTTARSGENTE, HETHRRN, FREETTREXGHHNE
B3,

HRABFHEORAETRAERBEHREE, ERNTURAT—RRERLGHHHUEN
&, MAETLAATEBENGEGRIFRAT, EM9,10- " FEEE-2-HB M A A

AFRE AT TIRKRERB (1072 ~107"M) Mgz, HERE. R HR
W35 1 ng/ml, SE7EH 5~100ng, BHREAB/NT 5%,

T B2 8 2

(=) {88

B3z MPF-4 B350k B, Bar-557 BB RERBE K EH., 1em A X K
AR, YKH-1 Mgk duiR A% (LAERITERR ).
(=) &N

1,2-2825. —H8Pk. ZE8PE, BA2HEN. SEREEERE, g EHE
REAW.

pH 1~2, HC1—KCl £, pH 3~4. KH,PO,—HCI £} b #; pH 5~7 ,KH,PO,—
Na,HPO, £ dh#%; 0.1 NH,SO, iE#k.

9,10-—FEEE-2-IRMMA (MAS), 2EARCV . BHAABELE, XETERS B
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Eieymnlds, HEWBB, 45, Rk, tE¥ornle, ARETHERTRE,
(2) MEFZE

1. 9, 10-“HHEN-2-RBHMAS) X RFRONE K#lo.5pe/mi KM%
THy 0.1 N H,S80, #¥#M 0.1 ug/ml MAS £ 0.1 N H;SO, ¥, 7€ A 256 nm &b, 5y BN
EWENRBEEE, BEAEMREK (EX) 256 nm, MR (Sex) l1onm, R 4§ Bk
(Sem)10 nm, FIH5HE 60 nm/min, th 25°C, MBIHME T MAS RBAHBIER H LK
BR., RRETHRHFEK (EM) H7EE% 380~560 nm, MAS ) EM 87 2 400
~580 nm,

2. MRELHME FLHl 0.2 mg/ml gy MAS iIKRAKIEM, B&FH pH BB 4 ml,
WMAFBLIEFK 6 ml, FEMAZYHKIEBM MAS KHAKBEEA 1ml, BF 30mliRE¥H, 7
PR A 2R LT 1.5 min, FIRBEYERER, BREHTFEAIERBA 10 ml #
EW.OEP, B0 2min (1000 r/min), HEOFEHFERBA 10 ml RESH, SGMNEH,

3. WEHKR#HE EX383nm, EM 446 nm, Sex 6 nm, Sem 10 nm, t25°C (Ji LB 801 &
BREEFEH) ., NHREXELHHER. SN ERBELE 1,

Tab 1. Drugs, its chemical structure and concentration

No Drug . Chemical structure Ct::;e/lll!:lr;tion
1 Benethtropine @ ‘ ) 35
@% XxE, {.m01
OH
D
2 Kemadrine < ] >/(’CH‘CH’—L Her 45
B
Methylbenethen- \
3 tropine @/Ml lm!, J1 30
(o]
.4 Caramiphen 4 | ~C:H,
= >——C—-—O——CH,CH,—-—N -HCl
> ~C,H, 40
5 Benztropine Qg.o.—{ XcH, JHEr 50
? C,H, CH,COOH
v
[ Gangleron i—-C‘H,O—O—-C —«o—ICHfHCH,—N ‘HO—C—COOH 60
\ |
CH,CH, C,H, . CH,COOH
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(=) 9,10-—ANEN-2-RRANBRERE KR F =%

9,10 “HEEE-2-8k MWEKBRRPOBRIERSEHELE 1, B A EX/EM 3 383/
468 nm , GEF IR/ ARH FXHB1,2-“HCHEXERHR G LRLE 17, KK EX/EM
b 383/452 nm

y . $:007 0 Stk

AR T Ehn%, s REBMEMLREH, 9,10-=F H EX-2-BRRHBELRE
Hrh By SRR FrEN 0.36, CVX2,
(Z) XA NEaMLRER .

B FHERMEEOR GRS, TN A EGK/DA MR hTRHRKIR
FEH, A=ZKPREAR 9, 10- PR EE-2-BMANRERBK, BR:EBETHREM
B, FTER B E KM, Ml 2, HERGERIE.SRERBERIAMETEER 1/6,
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Fig 1. Corrected fluorescence spectrum of 9, Fig 2. Relation between fluorscence intensity
10-dimethoxyanthracene-2-sulphonate (MAS) of MAS blank and times of chloroform ex-
---~ MAS in aqueous solution tration
—— MAS and benztropine ion pair in 1,2-di-
chloroethane

() FErH SR FMEAXBEHXR

XS (), FOHER (D, PEHEL D), REEs AV), XFEER (V)
YW (VD) SMASHERAERR T, & pH 1~7 HRMERD, 21, 2-"HLEER
ST RBE A 3 Biw.

REIE, pH2~4 FEHEA, AFTEFER, HHBEER. YpH>5 M, RHRE
Bi# pH MM KWIR TR, mEBBRH, TMHEEpH D 4, 1125 pH 3,111 H pH 2, 1V
pH 2; V4PH 4; VI J4pH 2,

(@) AMARMEEBREHES

T RELHRERNRENBHRERSERBRE 2EXRR
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I~VIAFZGHNE b REE#E 1, pHEA LRBEE, 1,2-2 K TRAHERN, N
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Fig 3. Change of fluorescence intensity of Fig 4. Influence of the reagent quantity on
several drugs in various pH media the fluorescence intensity

B 4581, 9, 10-“HEER-2-MMANMARKT 60 ug/ml b, FOLRBEME M &
LRk, EFBEARFE, FEKBPEERMAGMRER 200 ug/ml, SR I.IFEL.
() BERERSFREMMEHXR :

PLL,2-Z8 ke, ZRFhe, ZRPREMERAERN, &K ERKHIRE, pHIER
SOERFI AR, 2J0E I-VIHIOLRE, RERLE 2.

M2 LI, ZMEMNSARRBREGHHERRE -3, 1, 2-"HTHRHER R
BB, “RFRKRZ, SRTPRES. FRELEN RN B K EHK/DGHR,

Tab 2. Influence of different solvents on fluorescence intensity

Solvent Benethtropine | Kemadrine L:fht:gtl:’:;;e Caramiphen | Benztropine Gangleron
Chloroform 9.9 9.7 7.6 6.8 8.8 4.2
Methylene chloride 28.1 23.0 22.0 20.3 23.7 12.5
1,2-Dichlorocthane 35.6 31.8 28.6 31.4 29.0 20.3

(R) SEEENME
REBULLEXBER, EERENZEAE, BHAFHRBEEHHEREXFRMEA 5 Fix,
ENNAETER. EELTBRMMXARNT, RTHELT), 7~80ng, y=0.4360 x—
2.000, »=0.9999; FFL4ER(II). 7~70ng, y=0.7498 x—3.749, »=0.9995, P ¥
&), 5~70ng, y=0.8371x—1.336, »=0.9998; RHMs(IV), 10~75ng, y=
0.6672 x—4.765,1=0.9999; X I H(V), 10~80 ng,y=0.5901 x—6.682,7 =0.9999,
T2 (VD), 15~110 ng, y=0.3588 x—4.092, »=0.9998, LA L¥jAHPOkk REERMHE
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Fig 5. Relation between drug concentration and fiuorescence intensity
BE, SREXBHAMAS RRBEBRAENSRA &R, b ERERT A, EHNMEEERN,
MR BT,
() mEENE
ERAANRESG Y, BARESHRRARE, G—RENS 6, KELBREMES . N
3 POHBBILARNY, IR THEOBEERT, BRAB(CVRI<E%,

Tab 3. The precision of determinations for six tertiary amines

Conc.

Drug (ng/mD) Ana.lytical data Average sSD CvVYy
Benethtropine 50 20.5 19.5 20.1 19.5 20.2 20.0 0.45 2.2
75 30.5 29.4 30.5 30.7 30.8 30.4 0.56 1.9

Kemadrine 14 6.3 6.3 5.8 6.3 6.6 6.3 0.29 4.6
41 25.4 26.3 24.0 26.1 26.2 25.6 0.96 3.8

Methylbene-thentropine 27 19.8 21.6 20.6 20.1 20.9 20.6 0.70 3.4
55 44.3 42.8 45.0 45.1 44.0 44.2 0.93 2.1

Caramiphen 35 18.8 18.1 19.2 19.3 19.1 18.9 0.49 2.6
58 33.4 34,7 35.1 34.1 33.8 34.2 0.68 2.0

Benztropine 47 19.9 19.8 20.7 21.6 21.7 20.7 0.90 4.4
: 78 39.5 38.8 38.6 40.1 40.5 39.5 0.82 2.1
Gangleron 51 13.9 14.2 13.8 14.5 14.3 14.1 0.29 2.0
. 85 25.3 26.8 25.5 25.9 25.0 25.7 0.62 2.4

(\) RERFIESESIS KR EENRECRRFHEHILER

B IUPAC HEEMGAR, WMElH TARRKGGHRHR, CALRMBR SR LKL
BN T RIEN 1(A x100)F R (ug/m)HELERERIE 4,

% 481, BhoXREHRHBRY e, BREAREN0.1~0.2 08, KEHT
XN 1~2 ng, FOLETFXHE SR EMLE 10°~10 {5, SMEGRERLE 107 %,
() RABEMSHEHEHXR

L T%%E?’HB‘J%EE&EMEHH%%ﬁ, I«J.-Fh'zﬁ.'ﬁ})bfti, 5 MAS fEf 4
BETF REmME 1, K&AKRE), SXUE, RELOEBREMMFMAENL, LE6.
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Tab 4. Comparison of the fluorometric ion pair (FIP) method with
ultraviolet absorption and acid dye methods

Detection limit : Ratio of detection limit
Drug
: " UV (ug/ml) |Acid dye(ug/ml)| FIP (ng/ml) UV/FIP Acid dye/FIP

. Benethtropine 6.6 0.14 0.8 8.3x10° 1.8x10*
Kemadrine 16.2 0.16 1.4 1.2x10* 1.1x10*
Methylbenethentropine 0.3 - 0415 2.0 1.5x10* 7.5x10
Caramiphen 17.3. . T 0.13 1.2 1.4x10° 1.1x10
Benztropine 9.0 0.13 1.4 6.4x10° 9.3x10
Gangleron 0.3 0.22 1.8 1.7x10* 1.2x10

Notes: Acid dye is bromocresol purple. Determination value of UV and acid dye is Ax 100, and Ax
100=1 is regarded as detection limit. The value of FIP is based on the formula recommended by
IUPAC. :
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Fig 6. Relation between fluorescence intensity of caramiphen and determination time

ME 6 B, £ 1/HUN, REREMEEFRERE, AikTMH, E—2MREINE
REN, ‘ '
it ® |

1. M FHERMEELBELT KRN SRELYLLER, BRETHHERES,
SENERETEBRMEH T L, BERERRAMNEETERBOEER, FEMmIEEREH
B XA R B BRI e, BWNAREREAR () RS HHREMIEEIRN
B AD, WEZEX, AHTHETHOER: (2) RESGHERBELHSM, £RK
R, HEAHREER, FREEE, hX2H, FREANESHAEEER/IHERE LA
MAEw, (3) MEERBEZRAMLEAKNARTFETFNER., RZ, A M FRERMmsg
&, B, THEPHREESRMUBI-REESIA (EHRARLER1), REEHFE.

2. pH XS FHERMEZRFEAEN . B3R, pH EHRE WA HH
BWB/h, SMEARNMSAL?, FEREMGHMNS pH HEERE, XGTkhT
MAS kig#R 2ék . pH HEKM, FHTFREEHETFL, BE5RERMNLELRE T,
8 pH {3 0%, EHEERMNBEARE, TS FREFE, FAMIAKRME, 24 pH &
T Er, BUBEXRERTL, JOCRBEKXDREM. Hit, REGHEY pH EHA,
ARERE T, HHEEPAR, FLREHEBR,
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STUDIES ON THE FLUOROMETRIC ION PAIR METHOD

FOR THE DETERMINATION OF SEVERAL TERTIARY

AMINES

ZHANG Li-Ming and YU Yong-Xiang

(Academy of Military Medical Sciences, Beijing)

ABSTRACT This paper reports studies on the quantitative method of fluo-
rescent ion pair extraction for the determination of nonfluorescent tertiary amines
with a fluorescent reagent sodium 9,10-dimethoxyanthracene-2-sulphonate (MAS).
The primary factors, e. g. the effects of pH value of extraction media, quantity of
fluorescence reagent and selection of appropriate organic solvent, etc. which influ-
ence the ion pair formation and fluorescence intensity are investigated.

The following tertiary amines in low concentration range (1078~10~7 mol) are
studied, i. e¢. benethtropine, kemadrine, methylbenethentropine, caramiphen, benztro-
pine, and gangleron. These drugs are dissolved in 4 ml of phosphate buffer (pH
2~4), treated with 1 ml of fluorescent reagent (MAS) (20 mg in 100 ml H,0),
extracted with 6 ml of 1,2-dichloroethane and measured at 25°C with fluorescence
spectrophotometer using excitation and emission wavelength of 383 and 446 nm res-
pectively.

The linearity of calibration curve is within the range of 5~100 ng/ml, the
detection limit is 1 ng/ml and the coefficient of variation is <5%. The experimen-
tal procedure of this method is simple and of high sensitivity, which is 1000 and
100 times higher than that of ultraviolet absorption method and acid dye extraction
method respectively.

Key words Sodium 9,10-dimethoxyanthracene-2-sulphonate; Extraction; Terti-
ary amines; Fluorescent ion pair





