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—YEREE, X —RXRUSEMEBRT E=ZULAF Y
D=4 F&SEIc B ( EXERPORT +  RiHE

FOMH-BNHEER

WHERS* , N B, EER=, EphEht

(1985 4= 9 A 30 B %H)

Smtrenre) —nFA— (BCPB) 7wy —ns,3—-71 (BCP) B¥=—-%L i f5F

ETCHERBEOA AV EEREREKTS.

ZhDOTHEERRE (A) r¥=-x (HQY) i1 1:20

ﬁﬁ@mﬁﬁ%%&?éﬁ,C@%K&w<uV%t%mﬁuV:ﬁAﬁtE@%mﬁ7y%:7A$
MEM (RN+) 23673+ 5 & (RN+-HQ*+-A?-) 0=+ vASKRERSh, HERT Vv E=Y
AL FVOHHERI~SE/mDOOLND. = —XORMCEL YV ELBERKOHEAINDZ LRTE,
10-M # - F—DARY vReFAEY S= AEOERNTREL X &, BCPB X 5=x14
vAaLKEROB®E pH it 6.3~6.9, X BCP ¢ix 7.8 Th-7%. ZhbHo pH HREITEWT
BT Iy, TAhrA FPERERARF /I vl Ihivwin, BROE»OBHEETAXY

VREFANEY I =T ABRERTHILHTES.

1 ¥

Twex7 /) =7 r— (BPB), Fex svv-—-n
7y —v (BCG), yrexsrxe—A71— (BTB) &
oAk (H:A) @k Xv HA- HHow
it A BoAAvELTEERT vE=Y 215V
(RN*) fo ko B IR TWS. i,
Irving &% pH 4.7 ¢ HR,N+.HBCG- % R,N+.
HBCG- no&&4h%y 1,2-v7anz v HMHL, X
Gupta ¥ L4 BRI L7 I vED 2A
BHRCHE Ut B OZRIR, pH #HKO BRi%E 75T
WA, FR Auerbach® 1173 ) HIRT (RN,
(BPB2-) &484% 1,2-0 7 v e = viT il LEMEK
7vE=Y LREBH O EBYTofk. Irving H0%
BRRENCRBRTE S, 7 vED pK, fEINE
PL T B, BIREKRITS. —F Auerbach o
F#kCix BPB 20Ky -SO,~ B H T 5709,
SEENeBBAEYE LEREOEARKT v =7 A
A % v O i3 EEH TV BPB AT T +1

il

* MR REERBLERE (HREREAY) : 501-02
KRR AR RARATAR 1851
B RRARTERTRILEE - 680

WETRS 4-1-1

B ER R I A

fliox=—x/44+vHQ*) & 1:2 o0&tk HQY),-
(A%-) BT S EAEEIh T3, FEDLR
HQ *-Az- HR BB 1 4 v REEEFH 37
?6&ﬁﬁﬁﬁ«@m&$ﬁ#kbﬁbbh,ﬁﬁpH
FHRCIIERELEB VI EZRVLIELEYY. KBTI
Wrseesern7 ) —A7r— (BCPB), 7rx7
vy — =7 (BCP) i ounTHRt2TV, =L
1A vEEhOMRE, B#EEtt, MEEE BERE
ROV TRE L. Xz hieE 3wl 1M 4+ vikH
BRITHLIARY v, €FAEY =7 EOKREBE
BrRR, BEAEREXBLOTHETS.
2 % BA

2.1 ¥ i

B BE B vk B 3 100-50 B 4bkEER 2 BERIL,
EARREE 1I0mm of vy 7 A AEHEALK.
pH ofiEiciimEREY HM-5B & pH 2 -4 —-%
BELE BIEEBEERSI v KM K7 = —»

— %R, BERHEOKELRIBRL 2, ANE 05P-
21 MRLOEREERAL .

2.2 B X

RLY VABEEHE LY v ZkFny 0.0408
gREKITERBL, BH% 100ml & LT 10-2*M Bk
PHEAB L. COBKOBER_/v B ) vV ABK
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ZRAVAHIEBRNEY X EEL .

FAEY = AEEBERK:: BElber ) T =
v 24 0.1790g % K Ci#EfEL, 100ml x LT 5x10-3M
Bz AR .

FOMOEMEET vE=T AEEEBEILHL LD
BEEZKTE» LT, 5X10-3SM g2 HABL, AHEN
WLUTHERL K.

¥ o - RAEVEBEW - ¥ = — % 0.3696g & KITHE
2L 100ml & LT 10-2M s fsil .

BCPB %% : BCPB 0.145g = % /) — AT » LT
250ml & L, 10-3M @BaTRL .

BCP 3 : BCP0.675g # = & / — ALICiE» LT 250
ml L, 5x10-3M #E@z2HRIL - ,

BPB vt BCG Wi BESR™ & RRRIC B L 7223,
WL LTlk=2 7 —ARALK.

BEBRW: RvDEY) VBZKEI Y Y ADOESER
(koL 0.1M, Jy vEgEL LT 0.3M) T6M
KER{L b U v AR IE 0.5M BB KRE AV <At
Eo pH CHELLLOZEAL .

ZOMOREEXTHOBERLER Y, KIXEHKEMH
ALk

2.3 AR

2¢3¢1 BCPB 3~y v EERFE (5x10-5
M) © 1~5ml, % = — xEREEE (5x10-+M) 4ml,
BCPB %% (1x10-3M) 1 ml RO (pH 6.6)
10ml 2 50ml D2 A7 35 A2itky, EEF cKE2N
% THY 5 HRIRE L1, A¥IBHcBL, 10ml o 1,
2-ormexxvENLTCHSSHRVEES. B0,
MIBHE Lok, ARHEZELSBELEEL 5 KEE
OB . AN RABREXNRE LT, 605nm i
B BREEXYETS. MORMET v &= AEHE
WOV TH RRICHERIET 5.

2:3.2 BCP % A v EREE (5x10-3M)
D 1~5ml, = — 3EEHEE (1x10-2M) 1 ml, BCP
W (5x10-3M) 1ml BokEsEw (pH 7.8) 10ml
FS0ml D2 A7 5 AR, BEE TKEIMZ 1K,
2:3-1 LERCEETS. BRHOKXE IR 593 nm T
RET%. BPB ik RO BCG MBS & FEEICHEF
L, ?ca‘t%’:h 610 nm K% 630 nm (2 3s1F 5 WK 2 J
T 5.

3 RRLFEE

3¢l “HMEBMPEEF=-—XDAFUEE

Irving V3 BCG 2\, E#E 71317 I v
pH 4.7 THL, o8B 1:1 THB LB~
5. X Auerbach |3 BPB X HWT K7 v =1
LEETAHY) B CHREL, o 2:1 Th
HEHELTCWEY. LT TEEDLIX pK, RS
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BCPB (pK, 4.1) Bt BCP (pK, 6.3) wowT, &
fc-7- pH il kit % BCPB- = —%, BCP-* =
— X EHEHROMBEBERBLEC I VBRF L. F=—
F(Q) RERRTFE_>B¥O=%7 : v T pK,=4.1,

pK,=8.0 {Ei¥ %, pH<4.1 ¢ix H,Q2+, 4.1<
pH<8.0 vz HQ+, pH>8.0 Ti1QDIREET T
%. Fig. 1 (zRc-7% pH 3% BCP L =—3%
DHEEBCET D1+ vEEEOEREYRF LcboT
»%5. pH 2.6 B\ Tid +=—% :BCP=1:2, pH
S50 iz 1:1, X pH7.8 i1 2:1 oxnttdties
fo. TR L BCP RO = -3 0 pK,, pK, % %
bbb,

1. pH 2.6
H,Qz*+ 2HBCP- — {(H,;Q2*) - (HBCP-) 3} org
Amax 404 nm
2. pH 5.0
HQ* + HBCP- — {(HQ+*)-(HBCP-)},ry
: Amax 404 nm
3. pH 7.8
2HQ + + BCP2- — {(HQ*),- (BCP2-)} oy
Amax 985 nm

Absorbarce

1 1
0 0.5 1.0

[Quinine]/ ([Quinine] + [BCP))
Continuous variation plots
P : pH 2.6, [Quinine]+[BCP]=4X10-% M,
Wavelength 404 nm; O : pH 5.0,[Quinine]+
[BCP]=2x10-8 M, Wavelength 404 nm;
® : pH 7.8, [Quinine]+[BCP]=4%x10-4 M,
Wavelength 585 nm; BCP: Bromocresol Purple

Fig. 1

DA VEEEIBR ERTVWE D EBbh 5.
BCPB # [, pH 2.5: (H,Qz+) - (HBCPB-),,
Apax 407nm; pH 4.0: (HQ*) . (HBCPB-), A,
407 nm; pH 6.6: (HQ*), - (BCPB2-), 2,y 580 nm
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DIEENB bR, AERIK\Tik BCP, BCPB L
LEED pH THEROBH 2T -1y, &40 pK {H
e 2:1,1:1, 1:2 ofR%ERT pH SUSREHRT
L LTk sn. BCP wowthpe, pH4D T
13 (H;Q2+) - (HBCP-), 4.1<pH<6.3 T2 (HQ*)-
(HBCP-), 6.3<pH<8.0 Tix (HQ*),- (BCP*") D
A+ v EBEIBREIhD ETFERINS.

32 AFREHEORININRY b

g7 v e =y AR E LTSN VEREE
R, 2:3-1 R U THEELTE bh A HED 500
~650 nm B BRILA-< 7 + A% Fig. 2 .
M 32~y v R R B0 2 TR E LTSS A,
Thbb (HQ*), - (BCPB-) LR DAY P AT
580 nm 1 Amay T, XHIR 213% = — X EEHK
0% FICEIE L&D (Berberine*),- (BCPB*7) =
LAEDARYT b AT Amax (1 605 nm IEET S B0
L1 vOREE 1 x10-5M ¢ (Berberine*),-
(BCPBz-) &4&4kd pH 6.6 iwisid 5 Mtz 12027 b
W\ o LV s. —F HQ+-BCPB2- iR
BORARY vk, WRIOARI T
BB SR . Amay 13 6050m THB. <ANY VR
B 3x10-¢M T 2 OBE o<y VIRED
1/3 THBIdrhb b, 605nm s 5RKER
¥ 68 DMK AR bR HiR 1o RIRANZ bk
g 2 & 3DARY b AOBMICITIRIENZ D,

Absorbance

550 600 650
Wavelength/nm

Fig. 2 Absorption spectra of ion-associates of
berberine and quinine with Bromochloro-

phenol Blue (BCPB) in organic layer

1:3%x10-%¢ M berberine, 4%X10-%¥ M quinine
and BCPB; 2:1%x10-8M berberine and
BCPB; 3:4X10-8 M quinine and BCPB;

BCPB: 2x10-8 M, pH:6.6; Reference—
1: Reagent blank, 2 and 3: Water; BCPB :
Bromochlorophenol Blue
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pH 6.6 i\ T = — x OIAFR X v, HHEACHhil
IR WY vORBRAED bh, BEEIK
Bk LizbnEBbhb., eFAEY =29 ALF
ST b F = — 5 DR L ) BEHORKE B
gk L. X BCP 13 BCPB wib~hiZhFid/h
v, AR EAR bR,

3.3 =4 A EEG0ER

= —2ORFL LD, Y vORMHRHILER
BB O, FOBEYRTLDIK, MHEOR
BHOBSEEE © MEXT o1 LOKFEY Table
1 wind.

Table 1 Electric conductivity of ion association
complexes of cetylpyridinium ion and
quinine with BCPB extracted into 1,2-
dichloroethane
Concn. of ion- Electric conduc-
Species of associate in tivity of ion-
ion-associate 1,2-dichloro- associate/
ethane/M p.S‘ cm~—1t
(R4N+)32(BCPB)2- 2X10-4 34.8
_ (RaN+-HQ+-BCPB2-) 2x10-4 33.6
(HQ*) 2 (BCPB3-) 1x10-4 3.6

+ Conductivity was measured at 25°C using Toa con-
ductometer, Model CM-2A. Initial concentration in
aqueous solution (25 ml) : Quinine (HQ*) 4X 10-4 M,
Cetylpyridinium ion (R«N¥) 4x10-*M, BCPB 2X
10-4M; pH 6.6; Extracting solvent : 1,2-Dichloro-
ethane (25ml)

2.5%10-3M BCPB %# 2ml, 10-2M * = — &8
¥y 1ml, 5x103M e F A €Y o= & HERERK
2ml RyEEEE (pPH 6.6 3k 7.8) 5ml KT 25
ml CHER LU, DERIeBL, 25ml o 1,2-v7
rr=xvEEbic 10 R BYE, HEMELSERL
< 25°C oEREH T BEEEY WE L. XERHET
DLEEO BET BT O R I D BED - .
Table 1 D#EEMLH (RN*), - (BCPB:-) &4
(HQ *), - (BCPB2-) &AM H~2ish Bl L%z
LoTwbiBbhs. Wihd 1:2 0&GEKTHS
PEBHCET S BERBIE KX Bid. FELR
Fig. 2 ORILALI FAD Amex DV 7 FEEZTD
T Chart 1 RTLAEROEE ¥ HHlLL. Tib
t (RN*),- (BCPB2-) |3f@HERI 1+ v ¥ & LTHE
L, (HQ*),- (BCPB2-) i3 k@#&D -O- L&ALAK
H/C L b BHBBSEE 2R LTWw530L Bbh
%. X RN+-HQ+*-BCPB*- Rk} 5 &HHOEH
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Br Br Br Br
R > W IR oW e o
Cl C Cl Cl C Cl
S05~ - RN+ S0;- - HQ*
(R4N+); (BCPB2") (HQ*)2(BCPB?-)
Chart 1
Br Br
woodh S
Ci C Cl
S0z~ - HQ*
(R4N+ - HQ* - BCPB?-)
Chart 2

iz (R{N*), - (BCPB2-) X bhAL/&L, (HQ*),-
(BCPB2~) X h AX7efl%ERL, Amax 1 (RN*),-
(BCPB?~) £AED Amey 605nm LFE U TH D Z &
5 Chart 2 DA HIHR EhTws30E Bbh
5% FHMEOVCTRSERF L. D EOERL Y
RIN* (XA RY) BB\ eFs ) o=y Al 4 V)
it (HQ*), - (BCPB*~) » HQ+ —k Ah# -1
O RN+-HQ+-BCPB2- 1:1:1 A% vadthsdil
L, RIN* i35 w44~ (HQ+-BCPB2-)- 3t
SANF—RRBIeH, L,2-vrrexz vAOHERY
mHbhsbolBbhb.

3.4 HHHICRIZS pH OEE

2:3-1 BBUNL 2:3-2 CHEUTHRIEL, AB¥ D pH
AKX TREECRITTHEYF/-. Fig. 3
w BCPB ¥\ 7o & T 1 4 vEbko 2S8R
3. BCPB-% = —x£&4&4 (Hifg1) 2 pH 6.2 s
WURKORINE RT3, &iE pH HEBILED TR
THERBYK L * = -2 0&EBE OV VTR [
BROEMAHZ LRI, ChXVBESB T AH Y
Cied EBtEREA L pH 7 ) kit BCPB-* = —
AT EALEBACHE I o, it
Fo=—2RFEOSTEE LT IR0 EELS
n%. XBCPB-<=y v&itk (fE 3) vk pH 7 {4
TR E A CEBHECHE S hiswvs, pH 8 Ll ke
5% EfRA R EA D, pH8.8~9.8 B\ TH
KO—EOBRKELE iz, Li LFDOEORNE
EHEDEL L. —F BCPB-F = — k-~ 1~y =
FoA A vEEE (8 2) 12 pH 6.3-6.9 ik B\ CRK
O—ED BHE R, R 1 HES EVERE pH
AR L. Thil=TA 4 £ 48145 BOCPB-% =
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0.6 -

Absorbance

Fig. 3 Effect of pH on the absorbance of ion-
associates of berberine and quinine with
BCPB in organic layer

1:4X%10-5 M quinine and BCPB, Wavelength
580 nm; 2:3X10-¢ M berberine, 4X10-5 M
quinine and BCPB, Wavelength : 605 nm; 3 :
5X10-¢ M berberine and BCPB, Wavelength :
605 nm ; Reference——1 and 3 : Water, 2:
Reagent blank; BCPB : 2X10-5 M

—FEEEID DA F VB EHO TS0 L Bbh
5. AN PH 7.3 Ll & BKED L8R
Ihizx b, Zhid BCPB-% = —x &48t4og4 L
Rk, *=—F2hHoHTEE L CHEIh3 L5
Y, ZXNAF VEEROBEIIML bh, <1y v
A Ihel{ e tdbtBbhs. o, k@
2 pH 6.6 THili%fT5 2 & & L.

BCP-+ = — x & &4ki3 pH 7.2, BCP-< 1~y v &
A1 pH 9.5, BCP-% = — -~ A~y v=FT L4 v
2A# pH 7.8 TRADENE YR Lich, BCPB
W5 L ZTA A+ v R EWHRORE PH ERL K-
Zhux BCP o pK, flist BCPB i [N & X\~ 2,
EXAAVEEROUEILEELL kbt-DdLBbh 5.

35 THIXBINREOER

4x10-°M DF=—35 L Ix10-¢M D~ LY v &
BUBRRCEBRECHTH L/ BCPB =% — 1L B
Iml %Mz, =5 A4+v SEEHRC 35 i
BERBEORESY B Lick s, 1x10-5M 25
S5x10-*M DR T KD —FED BXEIE Shi-
(Fig. 4). UL L BCPB pA#BENC % L 8B (Amax
407 nm) OLFEHEIHMBINB X5y, BE=TA
FVEGHEOBARA LRI
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Absorbance

0 1 ] 1 1 1

0 2 4 6 8 10
Concentration of BCPB/10—5 M

Fig. 4 Effect of BCPB concentration on the
absorbance of ternary ion-associate among
berberine, quinine and BCPB in organic
layer

Berberine : 3%X10-¢ M, Quinine : 4X10-5M,
pH : 6.6, Wavelength : 605 nm, Reference :
Reagent blank

3.6 HiHBEEORR

2-3-1 ROt 2-3-2 B U CEIELRTY, MHEBEOK
HufTotc. KEY Table 2 WRdT. XA AVEE
ot BCPB, BCP o\WwFhoBHasd 1,2-v 7
nexz VYR BRLER Thote. 33 THBIXS
W, SoA A VESEIA A vREL A VEEHOW
HoWBERRT I, PREOEERYFo L2207 e
vz VHARMELTWELDEBbRA. =br Y
EVRBBRNAAZ VD, BRENZISAEIIAA Y
EoEbDELY, FOEREELTLZY 7rRr=
2V XD ETRA A VEEEOIERENTEL b DI,
k7 v e =2 AEOMBEIMET L. O L Bbh
5.

3.7 =RAA Atk ERRT IRERE
B 7 v e=y sl LT~ v &AL, BCPB,
BCP, BPB, BCG o 4 @K 0 —HERYK X 5=

Hk, NE, 218, AR : ST 4 VAU ESCEXRRPOB A A Vv RIHEROER
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Table 2 Extractability of ternary ion association
complexes with various solvents

Berberine- Berberine-
Dielectri SR phee
1electric
Solvent comstant
Amax/ &/mol-! Amax/ €/mol-1

nm cm~1] nm cm-1
N.B 34.8 609 24500 608 3886
Isoamyl-OH 14.7 605 7600 601 406
MIBK 13.1 600 4300 598 1160
1,2-DCE 10.4 605 49900 593 18000
o-DCB 9.9 611 27500 —_ —
MCB 5.6 611 7700 — —
CHCls 4.8 610 31400 585 2726

t Quinine : 4x10-5M, BCPB:2x10-5M, pH 6.6;
tt Quinine: 2X10-¢ M, BCP:1x10-4M, pH 7.8;
N.B : Nitrobenzene, Iscamyl-OH : Isoamyl alcohol,
MIBK : Methylisobutyl ketone, 1,2-DCE : 1,2-Dichlo-
roethane, o-DCB : o-Dichlorobenzene, MCB : Mono-
chlorobenzene, CHCls : Chloroform

£ *vEBhOTEER <L) v OB HE L
7. kEE% Table 3 WiRd. TARERKOKE IR
BPB>BCPB>BCG>BCP nJT, pK:; D/ WIHKT
*xIfoTikb, pPK: DFEHKRE BCP =01+
vEAKROHREL A=) v ORI R b NS H
i, 2z, BCP X hEr k& pK, ¥Fo7 v
4 x— 71— (BTB, pK, 6.8) w2\ T HKET&AT
otk =%, BTB L% = —xD&EHED BRIILEHES
NI, Ay vERFEIR TN VIRERE
i3k A Ehich o . —J5 BCG KUt BCP i
BARETHB » FAEEERFRA L RO 2 2 6LCH
THh®, =44 VEEERO BEH SR CES
h, FHHEATRY, =S4 4 vEEEDO € VRERK
PRI T BH b LBbhb.

NZ=TA # v EREOBBCT 5+ = —F DRED
B oW T AR BT -1, F =3 ORMEDOH
IMCEEWSETEA 4 v & & = VRERB DKL H D
.

Table 3 Ternary ion association complexes of quaternary ammonium

jon and quinine with various dyes

Dye oKz Dye conﬁgntration/ l?lll:lx/ . )ftﬁ cczl_r:) . Quinine wﬁcentration/ mol- lec/m o R.So./aD.,\‘
BPB 3.8 4.8X10-8 610 . 6.8 4x10-5 5.95X% 104 1
BCPB 4.1 2.0X10-8 605 6.6 4X10-5 4.99X 104 1
4.68x104 1
BCG 4.6 2.0X10-5 630 8.2 2X10-4 3.55x 104 1.4
BCP 6.3 1.0X10-4 593 7.8 2X 104 1.80x 104 1.5

t Relative standard deviation. Quaternary ammonium ion : Berberine. tt Cetylpyridinium ion.
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38 HEBMROEE 7. BB OB A A v (Na¥, K+, Caz+, Mg+, NH,*,
23 1RV 23208 X 5 T3x10-M D~ 1~ Cl-, Br-, NO,~, SO2-) 1 1000 {S83#F L Chghx
) vEEETOHEDOREYWEOEECONT, BAD  *ELIh ot
BEAEBC AN P REI R ORI LT 7. FoRER

% Table 4 WRd. 2er7 =253 vitfho7 s v 3¢9 EREAOKEHR

B HAFFARRBEEV2, 1~2 BED kT HROERBR, MEHHFO~NALNY vER s Y
BEE Sxlehrotc. dEMED pH Tizr+v4 V=9 AERREYHGCCER LIEEY Table 5 o
BHNDOKREIF = -2 OBZNREEEEHRL, o7 S A BRHFDOseLr7 =253y, O 7 .ve PSS
VERZOFEBTA A VvES Lt i, Ao 1 v, VI7AAY, =7 F) v ik TBPE g »
* VR AEREY A HEA L S RIS BCG EVTRAXLIEY 5250, AETILLL T
WEBDbRS. XEERT v =Y AETHDET P 5 B ERTHIENTEE. RB2ET 2 s —
FAT VR AFERNARY VR ELFE B TEL  AEE IR T8, NARY D 1/6 DEFETH
NBAXFAF 7 IV iERYE L b ot LvLT 2 DEENDT 7Y 7 - DEEIRD LN Teh - 1.
V7=, ARANTAVIXHED ETH hESY 51

Table 5 Analytical results of berberine and cetyl-

Table 4 Effect of diverse substances on the deter- pyridiniu.m salt used as disinfectant in
mination of 3x 10-¢ M berberine commercial drugs by the proposed
method
Recovery, %
Mole — Found/mgtt
Substance ratio With With s let Nominal/
Quinine- Quinine- amp RaN+-HQ*- R(N+-HQ+*- mg
BCPB BCP BCPB2- BCP2-
Procaine 50 101 — 1. berberine 61.1 — 60
20 — 99 2. berberine 29.5 — 30
Ephedrine 100 101 — 3. cetylpyridinium 65.2 64.2 65
50 — 100
. _ t Other contents—sample 1 : carboxymethyl cellu-
Methylephedrine 1(2)2 10_1 103 lose sodium salt 20 mg, thiamine hydrochloride 10 mg,
Papaverine 20 103 102 chlorpheniramine maleate 10 mg; sample 2 : acrinol
Essfi:le 20 99 _ 5mg, diphenhydramine hydrochloride 20 mg, bismuth
10 _ 103 subnitrate 200 mg, calcium carbonate 200mg, lactose
Dibucaine 50 _ 101 230mg; sample 3: dibucaine hydrochloride 65mg,
n’ 9 101 _ ephedrine hydrochloride 97.5mg, chlorpheniramine
. . maleate 130 mg. 1t The value is the mean value of
Diphenhydramine 10 — 100 h d .o
2 101 _ three determinations.
Chlorpheniramine 2 — 102
o 1 101 - ULEDRR, ARk EHRER OF L FIE % B
Trimethylamine 128 10_0 10—0 ELILbDTHY, BEOHEWEFET v == 2RO
' Triethylamine 100 98 — BH, B4 v RSS2 BRI ER T X 2 2R
ricthanolani lgg o7 100 kHEBTHS EBbRS.
riethanolamine —_—
1984 £ 10 B, BE4W{L¥s )
50 - 101 ( a8
Tetramethylammonium 100 102 — B 33 ELSTBVWT—RRE
50 -— 101
Tetraethylammonium 50 102 101 X [ 3
Neostigmine Zg o 100 1) H. M. N. H. Irving, J. J. Markham : Anal.
Acrinol 9 _ 102 Chim. Acta, 39, 7 (1967).
crino 0.5 103 2) V. D. Gupta : Canadian J. Pharm. Sci., 5, 44
. : - (1970).
Sparteine 8'3 - 110 3) V. D. Gupta, H. B. Herman : J. Pharm. Sci.,
05 10 — 62, 311 (1973).
BCPB : 2X10-5M, Quinine : 4X10~5M, '‘pH 6.6, 4) M. E. Auerbach : Ind. Eng. Chem., Anal. Ed.,
Wavelength : 605nm; BCP : 1X10-¢M, Quinine : 2X 15, 492 (1943).
10-¢M, pH 7.8, Wavelength : 593 nm 5) HEWH, SLRKE, BR B/ : o1, 19, 766
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(1970).

6) T. Sakai: Analyst (London), 108, 608 (1983).

7) EIEH, KEHT ok, 32, 302 (1983).

8) BEAATEWBAE: BIREAEXKEFY, C-312
(1976), (BNIEE).

9) MEEH—R : “BRIKREME”, p. 239 (1980), (¥
JNZJE); {D.E. Franckie, H. A. K. Whitney, Jr.:
“Perspectives in Clinical Pharmacy”, (1972), (Drug
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Extraction-spectrophotometric determination
of cationic disinfectants in drugs based on ternary
ion association among diprotic acid dyes, quinine
and quaternary ammonium ions. Tadao Sakar¥,
Satoshi Ojma, Eiji Saekr and Masaya TANARA®*
(*Department of Chemistry, School of Liberal Arts,
Asahi University, 1851, Hozumi, Hozumi-cho, Motosu-
gun, Gifu 501-02; **Department of Industrial Chem-
istry, Faculty of Engineering, Tottori University, 4-1-
1, Minami, Koyama-cho, Tottori-shi, Tottori 680)

The sensitive and selective method described here
is based on the reaction of monovalent cation of quinine
(HQ+) and quaternary ammonium ion (R,N*) with
divalent anion (A2?-) of diprotic acid dye, such as
Bromochlorophenol Blue (BCPB) or Bromocresol Purple
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(BCP), toforma 1 : 1 : 1 ternary ion association complex
(R,N+.HQ+.A2-) extractable into 1,2-dichloroethane
at nearly pH 7. Berberine and cetylpyridinium ion
could be extracted in large amounts into 1,2-dichlo-
roethane with the above dyes only in the presence of
quinine. Other amines and some kinds of quaternary
ammonium ions were not extracted. Accordingly, the
formation of R,N+.HQ+t-A?~ might enhance ex-
tractability and selectivity of berberine and cetylpy-
ridinium ion. Molar absorptivities were 4.99x10*
mol-! cm~! 1 for berberine-quinine-BCPB associate,
1.24x10* for berberine-quinine-BCP and 4.68 x 10*
for cetylpyridinium ion-quinine-BCPB, respectively.
These blue associates with BCPB and BCP showed
maximum absorbances at 605 and 593 nm, respectively
and could be applied in spectrophotometric determina-
tion of berberine and cetylpyridinium ion used as
cationic disinfectants in drugs.
(Received September 30, 1985)
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