The Japan Society for Analytical Chemistry

657

SRBEEICED ( FEEMFIO BBRERE

III. 200713, ERBETREELTIE-ITADEE

EHEM '\O®*, o e

(1984 # 3 A 10 H-Zr)

BESRIC BT, 638, SR ~oBARREgTh oMM, RokhoZ 87 7= v ik
B AW ERHE A RIET 2 L ¢, REWME~OBHALXRAICL 2. BIZ, B4+ v REEAEAO
HTECTAFALANLKRVEBERRT AL FARBIEOERIC D WTHE Lo, KRBT, BlZE A~
OFAEXEFNLL. R (F-503A4) E—FBREORA A+ v REERR (17 3 v) 2z, 45k
FTEA4FVRHIIBLLIEVEYSZ T/ e ms Al T5. T0#%, B4 FvREE®REITHD
FFoARiERs> b vy A(SDS) 2FHRHBWHE L, BRET O NAT7IVvRIHET DL LT, €0 AR

B

1A VHEBRETCHLEYrrr I LA LAy (DCF) pBEL Tz
7w a kA ATHH SR T DR,
CEoimEe L b+oRikVIBERE VRS LT, DOV BKMIZHERT 5.

—HhE A A vt EERL,

Wh®W e Ted D BEOBREIZE, DMIBTREELERT 52, EaREILICHEE, B

DCF X, TR ~17 3 v o
ZDAF vt Rk v SDS
bbb, Z7rBK

nAamo DOF 2@t 5z L CHEORERZRBT I ENTED. AL, REHE Cpld

LORBBREE» LR ¥ >0 ATHNIL,

IE 1009% DSERFRELZB LT LBTE D0,

Ce, Gy B

Cpo ODHEHEEDE VWE S TATIHE, Th¥h 0%, 26.39%, 85.49% LEZBWHIIELI LTV,

L& L,
HRT5Z T,

S ABHTHETIEERE 0.349% LRIFTH -k,

INSDERBRAEDE SITFTARDWC D, FREAFNOEEFHEZEZRELA-WMELSEYFESR
WTENLFRATENTRETHL T E2HERBL L.

¥, AEEREIC X DFTEMRME, e 1

Co& 15~20 frcd b, EHEAE NN LARETH .

T o

KBOKEBSOICAEEE (ELTrz7rRrEL
AW BRD) DORATRE AT PTHERE T 50
MR, M oOEE b Viias ~ o 7@ H 23k TR
HCH T, MRV B W TEE LI, ko KkEos 4L
By 7w vHEEAZFIHL, SEEERTD 7 v ekl
D—EA KD SEFCHBEL, 7 v - clb
EcEE, HO 2/ r ek A ARG RTBRRA &S
OB T 5 = & C, THEDHTICFES 7 maki
A TOHMIEREOE (L BB T 5 2 & &0
flbic Uiz, Tibb, XoKEDLIET 7 7 v/ HElK
o X B ESE M AFIETS - & ¢, HHEEELERE
WCHEAE TS o L ERRGC L, O, THEMEL D

* TEE AR (R FEARDIZRT : 321-34  FH AR &R
REr# T 2606

** fEEA MR () R
2-1-3

103 JRE#EAX AL

SlgEE C R B Vi, FESROAFEY TR L0H
i b~ES I DL E e <, FEMcEh T35 2
LR L. X, MECEAZESA ST, Mol
HECEME LWL 352 & T, DHBE»r S
HIEH 1% KIECHIR T E S 7 &, AEOA 2w
THE L.

—0, B#Cor5vvIr r—pMaREE T2
A4 VIREREMR] (7 v A ovdk VvEBEE L OY T L% L
Wifel) OEE T, WERVEMETH I DT LITA
~DOHMAIRAETH - . oA EBA + v RE
HHNE DA A VB EREED L, 7Ad Y ERTT
DIEENPLETHS.

Milwidsky B0, 7 Ah Y BHKPpCTyrES LY —
w7 — v (BCG) 2UKMMON 7 v vk v s TR 5
FAERTLEFERL, o TADHHIEREE LT
JALTWA. 20D7% Barel 500 13, Tz ohkofk
M0 E B HROBHERBEREHRTHZET, XD
Eflet 5T ADEREERHRGE LT3,
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25 0R Ui REEAE B BB LB E%E
T, 7 v ek AaORCBt b0 HEEREOEE
EBHFL TV B, K, 2HCKWTERADORKS
te OB CTHEE L ids - e HIERIE DL T F
HCEX2FENDS. ZOEBENL, KEEHE K X
BESTADEEERBEFLIcEZA, 27vr 7 0t
v 4 v (DCF) R HIEREE LTER WD L%
R Li-ocliET5.

2 % B

2¢1 HAHBURE

2¢1.1 K BEGEE « & sHiEk o h ¢ Ce~Cye %
CTHERELERTERORAEL, X, Cpu, Cp,y 20w
Tt P-L Biochemicals ## oA KL AL . »T &
(MW) i fiffi”? 28EL, BHLAE. X, 2hbo
ISEGERIY, =7 o bbb v HE-R2A 2/ —LEIIIT XD AF
LNZRAFLFEEKEL, YA/ r< 575K LICH
B2y L JHNIERLE. 7L, RETERWE - 21X
“Fofh” LLTHRLK.

(1) 77wy (Co) : MW 119.4, [Cg 100 27
(2) #7 VB (Cg) : MW 145.0, [Cy 100 %)
(3) #7 Vvl (Cy) : MW 173.6, (Cg 0.2 %,

Cyp 99.6%, #ofh 0.2%]

(4) 7wy vE (Cp) : MW 201.1, [Cy 0.1 9%,

Cpo 0.29%, Cypp 99.7 %)

(5) sv=xsvEe (C,) : MW 230.3, (C,, 0.3
%, Ciq 99.4%, Cy 0.2%, % ofth 0.1%]

(6) <A 3Fvig (Cu) : MW 257.3, (C, 1.4
%, Cus 0.1%, Cy97.7%, C0.7%, #ofh 0.1
%]

(7) 2779 v (Cy) : MW 284.3, (Cy 0.5

%, Cis 99.5 %)

(8) v A vER (Cu:y) : MW 288.3 (Cys:4 100 %]
REEIGE - £IERCRLLHE»S B850 % RIFEE2H
8:2 TERBRAL, MEXAHICX Y REHEED LMW
HUWIEEEEE (G, Cs RO Cy) v, FHHTFE
264.3 (C,, 8.09%, C; 6.4%, C;5 0.5%, C; 26.0
%, Cig:1 2.0%, Cy; 1.29, Cig 21.3%, Ci.; 34.6
%)

2¢1e2 5 3

(1) M/200 ¥5 v BEEEH> b Y7 A& @ FTF AR
B>k U w A (SDS) 1.47g iwskzmz 11 23 5.
2.3 IKiEVESTABRORD WV ICHER D SDS %

(2) ®oFABWK : I~2mM E#E5 X5 %08
PR A BREBL, 1-7 e/ — LTS L%, HHED
1.1 5okt Vv azwinz, KCERETS. &
DrEx 1-Tw)—niF 259% LB X5 Mz,

(3) vy vEEE (pH=11.6) : 0.065M y v Fp—
KEZF PV va RERKK & 0.066M Y vEE=5
FUwa (RBER) 2ARMKT 3:1 ZEAL, 0.1
My vESLWE 0.1M KE{LF + U v AR E#W

KAGAKU Vol. 33 (1984)

pH » 11.6 [Z#@%+ %.

(4) DCF 59 :2"7-Y s euerntvety (F
FILRTER) 0.02g 2 Y v ERRE® MK 850 ml iz igH L,
-7 et —n% 150ml Mz BEET 5.

(5) BGCG ¥ : BCG (RAEHR) 0.06g %2 ) VB
W@ 850 ml s L, 1-7 m.t/ — % 150 ml i
2 RET 5.

(6) ~473v (ACl) ¥ : BILkvEb=v A
(-~4 7 3 v 1622, Rohm and Haas ##1) 1.4g Tk
mx L1 23% (% 3mM).

FOMORBMITELIRD ITHET 5.

2.2 EREBHEEEEER
FTARTRHRY CHETD.

2:3 EHRE

BolFA% 0.5~2.5mM L3 X5k IEREK BRER
L, 256% 1-F e, -~ VKERETS. K 150ml %
BOFN—AE—h—RETABK 10ml, ~173 v
R 10ml 2IEREER b, Bic DCF % 25ml RO
suewikars 25ml it 5.

HIEHEEY 520nm L LR W EE T 5.

3 FERELHE

3.1 BCG 2AEERRELTIE-ITADER

HolFABIMTHEAIhD 2 L5025, ok
F vREENFIERETIHELRE. T TEES
X, FRohbLoHFERSERL, BEH? LHEC
WHEEC XD EREYRF L.

TR VBERTONHEEETIE, ThETKEE R
rARLAHETCEFANFE-THB L5 EHN S BCG
POMIEREE LTHFEAIh TSR, 22T 2.3 i)t
W, HHtER#Er BCG Bl EFHA L, S#REHEEN O
HolFABEELLERY Table 1 iw/R L. 7L,
HER BT 630 nm 2 {HH L.

Determination of various soaps by the
proposed methodt using Bromocresol
Green (BCG) as indicator

Table 1

Soap Found, %1t
Sodium caprate 14.8
Sodium laurate 82.3
Sodium myristate 95.5
Sodium palmitate 94.5
Sodium stearate 94.9

1 Back-titration with standard sodium dodecylsulfate solution
Aqueous solution (14% 1-
Titration was followed

after excess Benzethonium chloride.
propanol) : 45 ml; Chloroform : 25 ml.
by the optical absorption of BCG in chloroform (630 nm).
+t Mean value of 4 determinations
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Z oG, (org) k7 wmuik s, HLOL ORKME

Sodiume palmitate
]W-_OJL_{yg to._ #RT. X, Kex(RCOO) iZ# AL A* LA
o— 9~ RO HER Y, AR Kex (BCG) i3 BCG:-
wob =) C A+ LA K R ORBEREE LT 5.
BEO A 2, EERTHS SDS- X hR(3)ic
Q\D, Sodium laurate ﬁéb\ﬁﬁéhtfﬁ,
E T SDS- + A+ —SDS/A (org)
a K. (SDS) =[SDS/A] (org) [SDS-]-1[A+]-1
woF 7 DN ED)
~ BT BCG/Aj(org) 1, SDS- X v A4+ v
@’ . . " . WG R L BCG2 (KM 5. & ORAE
o HBT D HHEREOLEL THED YEH R TIDR

1-propanol concentration, %

Fig. 1 Effect of 1-propanol concentration on the 1%, ZHEOA A VHOMEER (Kex) ORI INER
determination of soap using BCG as it -»TL 5.

indicator Fig. 2 & BCG %/ MiETEL TIHMEMBELRL

2. (DO LRETIE A* DLDEETH D, RIFIciE

Table | O X 51 JBHEE Cu~Cis O ¥ oA M FBHHEERLTWA., Z2TE, &R (2), R (3) Tr

% 959 LEDOEREREYS L, Cp Tk 82% & ThBHBERD KE X Kex(SDS) > Kex (BCG) D4

D TEGERE o TV 5. 7o TEBHOBER R NSRS, ZhENL(2)05 Y VEEF ) U A
e OWEMRCIE, BOG ORRH» B THBIC I > TLs

BT s Lo, BEERE~D 1-FR.t)— LD P Zhik Kex(RCOO) & Kox(BCG) wwariszEnt
I, HABREOTRMBOWENIETHS. Fig. 1 fountzad, SDS- 1 RCOO/A(org) &3 —A A+ v
w 1-F ety — VRERELIR & EOERERY KRRIGEAT O feb L B2 DR,

RLt (efl, Fig. 1 1-Fmos) — LR, Hl
ﬁi:ﬁﬁﬂ"ﬂlzk*ﬁqn@(%fgk LVC% LT\:) . 0 1) Blank (2) Sodium laurate

1-7 m .5 — LOEINL G @B WT HRAADL -
hah, Ce TlRIBEAERDLRE. Titbb, ¥
WEE LD Cu~Ci DEBSTADERKR 95%
1%, BCG % Lics TORREHWL, Ficenf
FRREOBRER T - 1.

Absorbance
g o
L Do

<o
ES

ot
o

3.2 FEETROEBR
WEEEC LB STADOERETIE, BCG &4#E
TEETHEEX, KOG ETTS. WEMc, X
(), (2 ©XrBRMzicB1 A v FEEEA Fig. 2 Autqmatic photometric titration cur.vcs
(A+) L4 oA (RCOO-) B BCG k231 4 Vi obtained by the proposed method using
BCG as indicator
#HRL, ThXfhzresrachiiehs.

RCOO-+A+=RCOO/A (org) —F7, AF vROMBER (Kex) X, 7AFAED
Kex (RCOO) REEMNEL RBIEBERELLY, X, REEOFLY
=[RCOO/A](org)[RCOO-]1-1[A*]-1-- (1) feA 4 vRAEEERTIE, TAFAs AR VB <
BCG?- +2A+=BCG/A,(org) T AFNANK VEEA LT VF AFEEA A v DIRIC
Kex (BCG) Koy BAE DT EMEBRTL 510,
—[BCG/A,] (org) [BCG2-]1-1[A+]-2 .- (2) T, 79V vEEF PV v ADSDS- i X BHE
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TETIL, A* L DRID Kex 13 Kex (SDS) > Kox (RCOO)
THDH, DD Kex(RCOO) Xy +43/N27s Kex
EHTHHMERENNETHSL. T, 44 v
WA NE VpEEH TS BCG mxt L, »afx i
RO 7 Ak v A vEOIEREYHE L. DCF, 7
FSrmmoafredy, vz A LES VK
P2 d Y vZONWTS oY) VEEF D) v A% R E LT
WERET-12E 2 A, =4 v vDRRDOEITNELR Y.
I, ErwThd Mo RE R Ui, KkT
%, DCF %#3R1 7-.

Fig. 3 1© 2-3 g\~ DCF % L7 & X ofgE il
FETRLIE ()OS RBRE (2)0RR(5 vy Y vEES
FY Y A) OFEMFICKERERTBED R, T
b Kex (DCF) il Kex(RCOO) X b -+ e
DI PSR 1w\ T DCF/A,(org) DA * vt D0
SDS= LA vRBRIGHEET IO DE ELZBRS.

/1) Blank 12) Sodium laurate

-
2 mi

Absorbance

Fig. 3 Automatic photometric titration curves
obtained by the proposed method using
dichlorofluorescein (DCI) as indicator

3e3 AFVXHHDOED 1-FO/N/ —IDBEYBE
CKBERMEDORE

Ehe TR Gy G X Cig DR ST AREH
L, K#irho 1-F w2y — a2, EEM
~DWE YRR Fig. 4 R Lik.
AUIFVEEFPY T AT I-T e — VBRI
RS, TEEREIE 100% T—FLTWSE, 7
VEEF PV O AT I-T e = VEBEN 10Y LI ET,
130 100 % #/RLTB0, 270 VEES MY ¥ AL
¥185% T, T EOMERT L oW £ 0 7.
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L _ZSodium palmitate
100 — A A;e 6 — 5 -
(o]
BTN
oop Sodium laurate
E3
_6 o—— Oo——0o-
E —o-F
=
) Sodium caprate
L
o . .
0 10 20
1-propanol concentration, %

TFig. 4 Effect of 1-propanol concentration on the
determination of soap using DCF as in-

dicator

ZDXHC 1-T ey =3, B A% ¥ A (X
BB ENKERILIAFAHOERL H B,
YY) VEEF P Y Y ARDOWTIL, (bR ERNEEEY
TONDREETHD. ThLDERENLDL, 1-Fr3y
=M 14 % EB I RERL, AELT|E L.

-7 rot ) — LOFEMIZ X b EBE L T284
ik, Milwidsky 59 % Bare§ 594351 T\ %5,
FOHAEOWCTIREEH IR TV,

—7, BDOBEDA & VANIBEEHE OB, B
ELTTna—nw{#ES 2 ETHEH~ DB {EET
XHZENRHMDLR T2, Jirdbhdh, 44 VR

DEXHicETFALELTETLE,

(1) (2) (3)

B 1 o v RIEEER (A ) IERBER OBV - 1 AT,
(1) ox7FrTHELLRE., AY CHNEREO/NX
W RCOO- 1, BB YD OBEMHEENIKREL
2Tk, ZDD, Zenkrafiyz s e b vfitEM
DT Na—APRHETE E, THBZIhTwinwg
AVHD 6- T A - ANEHENTAE L) T,
RGP RIIN D, TOMR, BHME~DNE 2 MR
ha. WhPLEEMBeRG 3 EERO 7 L2 —
ANDBRZNRE XY, 1 F v OMBER Kex (RCOO)
PRELEDBEDEEL BN S,

SAERER, “TE” © “BEME” oE ST Ah
e E25, MDWWECIN B TH D, Foted, B
HMHOB, BRIE TS 4 vomEREY FF, 4
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o« EAN, ud:
TARIEE DA & vRHHER DA E K E L ThE, €
EDOWENT R Z EXRTIDTH S,

¥, 7Aa— i, e l-7% 77—, 1-2 v
B =, I-~FWF ) —n, 1-~Fx/)—O" -+
227 —=NEOWTHRRBR LN, 1-Frty -k
TR X e AR RD Hhuieds - 7.

3.4 BEBOLFIMRIE > IFTADERN

) VI LY T AULBEIRIIEE (MFA) 20 b
BZESFAD, ThZhi1.5mM B ML, 50
(V) 2EEZe bR 5EEMD BE{F% Table 2
iR Ui, 2L, TEEE» HHRRE (Bml) 2B
FoOmEE (4 ml) Z5[\wwic B—4) ml TH5B., ZoO
BE, o BARBRIEIIE 5 M IS 2 L.

Table 2 Proportionality of titration volumes

Sample Titrant Ratio

Sample \I'/(')lumc volume VoIV,
1/ml Vy/mlt

Sodium laurate 2 0.594 .298

4 1.20 0.300

[0 1.79 0.298

8 2.40 0.300

10 3.00 0.300

Sodium salt ol MFA 2 0.67; 0.338

4 1.35 0.338

[ 2.02 0.337

8 2.69 0.336

10 3.36 0.336

T Mean value of 4 determinations

Mkt e AR E EWMEME oM, FES%Hls RIT
RIEBIERRD bR TE Y, AEDOERMEDOR X2URE
ThTwb.

wie, B—HEEORIE» DR FE2TA% 2-3 1
FEWRIE LciE R%A Table 3 L.

DX o, Gy D EDOIEWEN LR IhD B 51

Table 3 Determination of various soaps by the

proposed method using DCTF as in-
dicator
Soap Found, %%

Sodium caproate 0
Sodium caprylate 26.3
Sodium caprate 85.4
Sodium laurate 99.2
Sodium myristate 99.7
Sodium palmitate 99.3
Sodium stearate 99.4
Sodium oleate 99.6

1 Mean value of 4 determinations

AR SE BT 2R S < RE G AR 0 B BBEE e 661

ATHIE, 13T 100% DERERELXBDLENTE
B0, RLHEELLEBLNDIENED X 51z G, Ci
HHBENZECELE - TARBE LT, EEEOMIE
MBI - T %, ZOFFERC2WTUL, 35 IR

L.

X, BEEVR (Ch M EDIEBHELbKS) 0w
FAEWE IR ELUOH LS R% Table 4 @
L7z, MxTEEERI: 0.34 % L RIFARFHME LA/ LT
WA ENTND.

Table 4 Reproducibility of the determination

Mean, % Range, % n S. D. R.S.D.,, %

99.6 99.0~100.1 11 0.339 0.34

3.5 REHER G G RU C,) OEEBBESLYE -
TADER
Table 3 iR Lz X 21 Ce, Gy Cyy DEILEE S
B X e > ATIE, IRWERSREYE25C
ERieB. T THBPERINE ST ADOEINKEEE L
ﬁﬁ¥% PTRERIETS & T, EREOTFELRL
. WIETHS T ROFHITER2R () Rk,

MWeors—= (W) /(S FIW/M;) o (4)
22T, MWeore s BIETFHEA TR, Wit oG Ado0
T DER, M 201 RSO HTR, Fi:

A1 iy oERTESEE (@Wﬁ/

ABC LB
100) Th%. Fi ik Table 3 DE%EMERA Lical,
P Cpp BLEOR S ARTXT 1.000 & L.

Table 5 Effect of short-chain fatty acid contents

on the determination of soap by the
proposed method

Component of soap, Trw  Found, = Found,
wi % MW ot MWeorr gy

264.3 99.6 264.3 99.6

(1) MFA (100.0)

(2) Cs (5.7), MFA (94.3)  247.2  87.5  280.3  99.2
(3) Cg (10.4), MFA (89.6)  234.7 79.3  295.0  99.9
(4) Cy (4.8), MFA (95.2) 254.3 92.9 271.1 99.0
(5) Cs (9.2), MFA (90.8) 245.7 88.3 277.7 99.7
(6) C10(10.2), MFA (89.8) 250.9 97.0 256.4 99.2
(7) C10(18.4), MFA (81.6) 241.1  96.3  250.5  100.0
(8) Cs (2.8), Cro (2.9), on - s

MFA (94.4) 254.7 95.7 265.9 99.9

ME 246.6  92.3  267.6  100.1
(10) Cs (2 9), C 7),
Cio (2.7), MI-A ©1.7)
an cs (5.3), Cs (5.0),
Cio (56.0), MFA (34- 7)

(9) Cs (5-4). Cro (5.2)
A (89.9)

246.7 89.3 273.9 99.2

233.6 82.7 282.4 100.0

1 Mean value of 4 determinations
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Ce, Cq, Co DIEHEE S BAIEHM (MFA) IERE
CHEBERAL, ¥ 1.0mM o F gt ABR%E
2.1:2 0 (2) TRVAEAB L. ZOBKE 2-3 KV
WE Lz R%E Table 5 wiRklL7:. ¥, A (4)
Wi it G, Gy, Cyp XOY DFA o, T ZThEAT
HEORIEY, X, M it 2-1-1 iRl G G,
Co KU DFA 04T EXFA L. 2L, EEFBR
it Fy ofix3XT 1.000 & Lz, \WhdBbEDF
TR (MW) EWEFEHTE MWeorr) &%
WA Om R L, HEEL.

TDX 5, EKEMES L GURRTX, Thbo%
BEMEAERLATHEECERY 525 Leis b0,
B LDEBHFEXMIETSZ Eic X - T, [REH
DIERS SER I N2 ¥ S ITARX FHRCERTES 2
EHHERT &I
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Pie

Automatic photometric titration of surface
active agents based on two-phase titration; III.
Determination of soap using dichlorofluorescein
as indicator. Akira Hasecawa* and Makoto YAMANA-
ka** (*Tochigi Research Laboratory, Kao Corporation,
2606, Akabane, Ichikai-machi, Haga-gun, Tochigi,
321-34; **Tokyo Research Labotatory, Kao Corpo-
ration, 2-1-3, Bunka, Sumida-ku, Tokyo, 103)

Experimental conditions were studied for the determi-
nation of Cg~C,4 fatty acids by two-phase automatic
photometric titration. The salts of fatty acids were
back-titrated with standard sodium dodecylsulfate after
addition of excess Benzethonium chloride in water-
chloroform medium. An automated titrator equipped
with porous PTFE (Teflon) membrane separator
(previous publications, literatures 1 and 2) was used.
Using the method proposed, determination of long-chain
fatty acids was satisfactory, while short-chain acids
generally gave lower end point (lower recoveries) due
to their incomplete extraction. Addition of 149,
l-propanol into the aqueous solution was effective to
improve the recovery of short-chain fatty acids. Among
indicators tested (Bromocresol Green and several flu-
orescein derivatives), 2',7'-dichlorofluorescein proved
to be satisfactory in applicability to wider range of
fatty acids and in sharp end-point indicator. Under
the recommended conditions, recoveries were 0, 26.3,
and 85.4 9, for G4, Cg, Gy acids, respectively; those
of the longer-chain fatty acids were quantitative.
However, a soap containing a mixture of short-chain
fatty acids was successfully analyzed by using the modified
molecular weights which were obtained from the ex-
perimentally determined recovery of each Cg~C,, acid.
Typically titration time required was 15~20 min per
sample, and the relative standard deviation of determi-

nation was about 0.3 2.
(Received March 10, 1984)

Keyword phrases

determination of soap by back titration;
two-phase titration using

automatic

photometric titration;
porous Teflon membrane; dichlorofluorescein.
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