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ABSTRACT: The work aims to establish high performance liquid chromatography (HPLC) to determine the contents of
three benzalkonium chlorides (dodecyl dimethyl benzyl ammonium chloride, tetradecyl dimethyl benzyl amm-
onium chloride, hexadecyl dimethyl benzyl ammonium chloride) in packaging materials. Samples were extracted by me-
thanol-water (volume ratio 1 : 1) ultrasound and centrifugal filtration, determined by diode array detector, and quanti-
fied by external standard method. The results showed that three benzalkonium chlorides had good linearity in the range of
10.0~500.0 mg/L, and #* were less than or equal to 0.9996; the detection limit was 2.5~5.0 mg/L; the limit of quantifica-
tion was 10.0 ~20.0 mg/L; the average recovery rate was 88.7%~96.6%, and the relative standard deviation was
2.5%~5.3%. The pretreatment of the proposed method is simple, and it is of high sensitivity and accuracy.

KEY WORDS: packaging materials; benzalkonium chloride; high performance liquid chromatography

FAL A AW IRK (BAC), E—FhHE 7%
TG PER, S R OE bR R U S R b
R F R YNR A, Hod D e sk H R
fb.# ( DDBAC ). -+ DU 3 — B B % 5 i fb %
( TDBAC )1+ 75 ek — H LK B fk £ ( HDBAC )
Fo i W, SRR T R A A R
A, BATHE . SRR KRR, X 2 G
PR BAPE B, A L R R B A R RO, HAE
SR B R RR BRI Tz N TR . AR, fk
Mo AL bR AR SRS T B k. IR T
AR ZU R A i R L A & 5 | AR AR A R
PRSI | eflbE e R L b, M E

Wi BE: 2016-12-05

HHEWRSFBSCL, B, SRR LR
i BRI T3 5 I R B S

VR, A DN AL S8R 19 0505 £ 2R 2200
P B A vkl R RO g st AR
Hrh IR 22 93 56010 5 12 P06 40 A8 F DK 125 A ot i Ak B 2D
DREHT, FRmrbiode | eSS . REUER . %
T H RIS TR R L G B B B R A T YA AR
R, SRR BRI , SCX PHES 1 (il
B, R AR P S ARG I e ) 2R SR L M R e A
B 3 RhIRFL A S i, Tk RABE PR
XASCAS BEORTRT B, W] A A B i 4 4 WA 4R it
ARIrik o

1EEBEN: B (1979—), B, ML, THF, T EHEFIAHE . B,



$38% £l

SRIFAF RO (i i I LR R L B 61 -

1 I

1.1 EFE5EH

Agilent 1260 B =Rl AH 51 (3£ E Agilent
/AT ); MixPlus R TER & 4% (G LA BRBL AR
FHIRATE ); DS-2510DTH B 75 il 1 Ve HL(E 12 by
MR PR F] ) 3k15 78 R v VR O ML ([
Sigma /A H]); MES4E B F K (48140 F £ [
B0 A BRZA 7))o

T e T H R A A8 ( DDBAC ), POk
e T PRI AL ER (TDBAC ) /s dit — i L
HAE (HDBAC) brifEY) T, 21FE>99.5% (i
5380, 32 E Dr. Ehrenstorfer GmbH 22 @) ; HEE . 40 .
SO PHGERRRREN . BRIRE g, ke, g
TR B A R A AL AR ) R Al

10 mg/mL K FLSUEE bR IV W 43 300 o 16 ik B
0.10 g DDBAC, TDBAC Fll HDBAC g b, FH -
KRB 11, FE) BEIFEAEZE 10mL, 53]
10 mg/mL AYFRIERE A5
1.2 ®BifEH

%4 . Agilent ZORBAX Eclipse XDB-C18 #i
(150 mmx4.6 mm, 5 um); A 30 C; JshiHH N H
5 0.2 mol/L PEEEmE PR ENIA R ( S RFL A E0N 1%
=MW, RRD), RELEESh 88 1125 Wk 1.0
mL/min; FFHEEN 10 pL; K03 A 260 nm.,

1.3 HRETAIE

HEFIFRBURE & 5.00 ¢ TR H, A 20.0 mL
- /KB A 10 min, 8000 r/min &.0> 5 min, _FiHHK
25 0.45 pm G ALIE AR pE ek, HPLC JEATIE .

2 HRFiTR

2.1 KMEIKEERE

4 F} DAD #3025 7F 190 ~ 400 nm 3 [ P9 % 3 F
KA S AT W KA (EPEE N 2 0m ),
HFHaE R B, 3 FhRFLE LS Wi m it 2655l
AL, B R W AL i K Y AE 360 nm JfF T o ik % 360 nm
YER 3 Bl B AR BRI
22 BIESEEMERIEE

Iy T HEEK . ZE-K . OG- A gk
VW - B e B TR A T T I - D o i R N T -
= R T B AN 3 Rl L S AR I 8 1 4 B R DL
GEREN] . DIWEL-K . G- K NI ShAHRE, (@i
NEESLIA AT E s DL NG -BR R & Vs N i 8h
AIEE, BN AW BRI 5 LA PR - B b it PR M 7

WAy, SR HJELVHEES 0.2 mol/L BEbLfii iR
PR WAE TSN, 3 FORFL A e S IR
g I TEAREE, XFRPELF, B RT 1.5 (UL
BT AR 1), X ATREE T = S BeAE o 28 vk kot
F, AT [ E AR RE R LSS S, BHAS TRE S a4k
AU SRERILER, W T IR R, SRR S
0.2 mol/L PG FREMIE W ( A ARFR R 1% — L%
W) B RS

- 40

T30 ~HDBAC
Bi10 J\ 4/\ /\ ~ DDBAC
g(), y - - k e o N —
2.5 5 75 10 12.5
Fit 6] /min

P LSRR I O 3
Fig.1 Chromatogram for the benzalkonium chloride
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Tab.1 Linear relationship, detection limit and quantitative limit of benzalkonium chloride
Moy AEEEE/min MR/ (mg - L) [T J5 MXFE 7 LOD/(mgL™") LOQ/mgL™)
DDBAC 8.64 20.0 ~ 500.0 y=11767.7x-33.7 0.9996 5.0 20.0
TDBAC 6.78 10.0 ~ 500.0 »=94490.3x—-296.5 0.9997 2.5 10.0
HDBAC 4.36 10.0 ~ 500.0 y=63158.6x—-1076.4 0.9998 2.5 10.0
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Tab.2 Recoveries and precision (n=6)

Aoy JE VA FE /(mg L) PRI B/ (mg L) FE R % R A 1 Ol 22/ %

20.0 18.67 93.4 4.6

DDBAC 250.0 231.6 92.6 3.1
500.0 483.1 96.6 2.5

10.0 8.87 88.7 4.2

TDBAC 250.0 236.8 94.7 4.8
500.0 468.2 93.6 3.6

10.0 8.96 89.6 5.3

HDBAC 250.0 228.4 91.4 4.0
500.0 461.8 92.4 33
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