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8 o : oA HPLCOl <2Jgt Cetyltrimetyl ammonium chloride(CTM), Stearamidopropyl
dimetylamine(SAP), Behentriammonium chloride(BHT), Dihexadeyldimethyl ammonium chloride
(DHDDM)®| ol eA @A 4% A Ao wile Ausiac, 242002 Balpe Allech
Cis(250 mm X 4.6 mm id., 5 ym)S AMESHEY, AE7]= ELSDE ARESIIoH, o|5ARS 0.2%
TFA/Methanol®] 71&7] &elof o5 A=} oluf HaFso] AFAS()E 130~1980.5 ug/mLs
= HQoA 0.997014 olla, AESHA, FEAdo] 4okt o] W2 fatty quaternary ammonium
salt 490 AFRA 7Hsde Ho] FUoh

TFAo] : FEE AEEGA, A, TFESHA

Abstract : Simultanious quantitative determination of Cetyltrimetyl ammonium chloride(CTM),
Stearamidopropyl  dimetylamine(SAP),  Behentriammonium  chloride(BHT), Dihexadeyldimethyl
ammonium chloride(DHDDM) was carried out by reversed phase HPLC. The 0.2% TFA/Methanol
was used for the mobile phase of gradient conditions. An Alltech Ci5(250 mm X 4.6 mm id., 5
¢m)and the selected ELSD detector was applied. The analysis results of HPLC showed good
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linearity with correlation coefficient of r*=0.997 in the rage of 130~1,980.5 ug/mL and detection

limit.
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cosmetic, surfactant, emulsifier, solubilizer

A7 QAT F ZAFE FEAdo] W]

FEAPE "aste] Eisiri(22]. whHof
5 dAaznEdR Y (HPLO+ =AFFol
ARLGA A de] ARBEI ik &4
Ce A¥REAC EORz2E #9 sk
[23-25], RHAAFSREAE Cg, Cis TS AR
SH= 94 HPLCE F2 ARE gt [26-29]. 1
211 HPLC/UVHE7 = o] gle Adg
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2 dAFeMde A H f=ARE glo]
Cetyltrimetyl ammonium  chloride(CTM),
Stearamidopropyl dimetylamine(SAP), Behentri-
ammonium chloride(BHT), Dihexadeyldimethyl
ammonium chloride(DHDDM)E A4 B A35}7]
fIste] HPLC/ELSDE o837t WS d9st3
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2 AFox mEFEER AME Cetyltrimetyl
ammonium  chloride(CTM),  Stearamidopropyl
dimetylamine(SAP), Behentriammonium chloride
(BHT), Dihexadeyldimethyl ammonium chloride
(DHDDM)-2 Unigema coperation (UK.) ofA]
Az das 9 F ARSI, 39 2
+ Fig. 1o UetiSith olsdes ARgSt
methanol & HPLCEF9 8WE Burdick and
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Jackson Lab (USA)ollA] ¢ oto AR oo
W,  E825E Milli-Q  Water  Purification
System (USA)=& ©o]&sto] A&k 18.2 Q-em—1
2 oto] Aottt I3 olgdde] AR
trifluoroacetic acide sigmail AlES Y5t
AHgSHRTE AR E =0]7] fleiA 23k 1157
(Fisher Scientific state/ultrasonic FS—28)& A&
SR o3t= 0.45m(Millipore, Bedford, USA)
syringe filterE AH&SHATE

HSC\+JCH3

N.
CHg(CHz)14CHz™ "CH3
ClI”

0
WVNA‘MN/\V/\N/
H

Cetyltrimetyl chloride(CTM)
Stearamidopropyl dimetylamine(SAP),

ammonium

AAAAAAAAAANR?

Behentriammonium chloride(BHT),

Dihexadeyldimethyl ammonium chloride

(DHDDM)
Fig. 1. Structure of Surfactants

2,2, HPLC =AU

2 AFofA] AMESE HPLCE Agilent 1100
series(Agilent  Technologies, palo Alto, CA,
USA) 2 vacuum degasser, quaternary pump
system, column oven, autosampler”} FZ}E|o]
k. EIE 930 Alltech C18(250 mm X 4.6
mm id, 5 gm) =2¥E ARESERh, HPLC
AZ7]=  Alltech 3300 ELSD  (Alltech
Associates, USA)ger, oln] A&E7]= 55C9
ez AEsy i JpAo SE&ALE 10
mL/min®|ct. Fol2 AHLEZA EE g
o5 dxA2 Table 1o UEpIt ol /&

94 HPLCo]| ©J3t Fatty quaternary ammonium salt 4% SA[EAH 3
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Table 1. Eluent condition for determination of
cationic surfactants

Eluent(%)
Time(min) ,
0.2 % TEA* MeOH
0 30 70
10 5 95
15 5 95
23 30 70

% trifluoroacetic acid
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HPLCEA o] AF&3F Cetyltrimetyl ammonium
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Fig. 2. HPLC chromatogram a four mixture of the sturdied cationic surfactants; 1.

CTM, 2. SAP, 3. BHT, 4 DHDDM

st7] ffsto] #EEde 4o 7.7 &ExA
A HPLCE B4t A2ntEI9S Fig 20 u
Ehigich. ol #EEdol Uie A=ntEIHo
24 HPLCY 7]&718% olsdxdE& °l8s
o] °F 100~2000 wg/mLES1lA FA5te] Ao
7 Adtolct. AmutEIYA HE Hiep o]
BEFEESS 2 AddolA AMERE Alltech Cig
(250mmx4.6 mm id, Sum)EZFoZ 2% 10
= ool &ds] ZelEel Y2 Ae & 5 3
Aok EleAe Cetyltrimetyl
chloride(CTM), Stearamidopropyl dimetylamine
(SAP), Behentriammonium chloride(BHT),
Dihexadeyldimethyl ammonium chloride
(DHDDM)9] oz gHEgith. o] Axe=
HPLCO| 71&7] g2z w2 #Aket A
do] Fot FrAlsht A7 Ha glo] vtz
yl 712 R0 gol2AREEAE 18] 24
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i T1—

2 A BAT 5 glo] BAARS s7how
95T 4 9k

3.2. AE2Q 2N
ABEE SR 35S HPLCEZ B4 3

ntEI#S Fig. 39 YetY AFEAS Ade
Table 2° YetlAct EAE7 AAAIES
CTM 0.5%, BHT 0.3%%1, BAHIZS CTM
0.5%, DHDDM 0.5%%°™, CAHAZS SAP
0.5%, BHT 0.4%% 4ot 9= Aoz et
itk ol AEEIL 9l SEFEAA Fol AW

EAE EsHA B4 24E 5 Al
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3.3. Method validation

Fol2AHSIA 454 Cetyltrimetyl
ammonium  chloride(CTM),  Stearamidopropyl
dimetylamine(SAP), Behentriammonium
chloride(BHT), Dihexadeyldimethyl ammonium
chloride(DHDDM)E SA] AZEASG)7] 91510
Alltech C;3(250 mm X 4.6 mm id., 5 xzm)
HITS AREst, 0.2 % TFA/MeOH 7]L27]
fexHes gogt 2 s Ueiglen, &
Aol 8442 Brlotal, AAA R §& 7
d= validation st7] 9Js HFAHS AdF=H
A, AEM, ABASC), AUAAE ZAT 2
Jt= Table 3¢ YeRf St

Cetyltrimetyl ammonium chloride(CTM)2 2]
A Ho= 130.3~1525.0 wg/mLolA ATHA
= 09974, olnf HEFA(S/N=3)&= 10.2
ug/mL, area RSD+ 05~4.62 EAh
Stearamidopropyl dimetylamine(SAP)2 A5
T 155.8~1763.1 wg/mLe] WA HAIARS
o JATE 0999491, old AHETHA(S/N=3)
= 15.5 wg/mL, area RSD+E 0.8~3.45 43ich
Behentriammonium chloride BHT)-& ZAA%T
180.0~1950.1 ug/mLe] WA AAFPL uf
FEASE 0999491, olnf AEIA(S/N=3)=
20.0 ug/mL, area RSD¥= 0.3~1.1& ¥t 1
21 Dihexadeyldimethyl ammonium
chloride(DHDDM)& 2415 %= 130.0~1980.5 ug
/mLe] HeloA ARARE off dB/AS= 0.998
g1, olff HETA(S/N=3)= 10.0 ug/mL,
area RSDE 0.8~4.85 92024 FaAo] &
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Fig. 3. HPLC chromatogram of cationic surfactants in commercial goods A, B, C

Table 2. Analytical results of cationic surfactants in commercial goods by HPLC

cationic surfactants(%)

Sample
CTM SAP BHT DHDDM
A(commercial cosmetic) 0.5 - 0.3 -
B(commercial cosmetic) 0.5 - - 0.5
C(commercial cosmetic) - 0.5 04 -

Table 3. Detection limit and working range, correlation coefficient, area RSD of studied surfactants
by HPLC analysis

wtacane DR i) cosficent. A RSD
CTM 10.2 130.3~1525.0 0.997 0.5~4.6
SAP 15.5 155.8~1763.1 0.999 0.8~3.4
BHT 20.0 180.0~1950.1 0.999 0.3~1.1

DHDDM 10.0 130.0~1980.5 0.998 0.8~4.8

*Detection limits in this works were determined based on experimentally detectable signals of 3 S/N
level and mass in the injected volume of 30 xL.

"Working ranges were determined with five to seven standard concentrations.

¢ Correlation coefficient were the linear ranges in the log-log plots
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