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Abstract: A method was developed for the determination of residues of six disinfectants, dodecyl dimethyl benzyl
ammonium chloride, tetradecyl dimethyl benzyl ammonium chloride, benzyl dimethyl hexadecyl ammonium chloride,
dodecyl trimethyl ammonium bromide, didecyl dimethyl ammonium chloride, and tetra butyl ammonium hydrogen sulfate,
in goat milk using HPLC-MS/MS. Each sample was dissolved in hot water, extracted by ultrasonication followed by
protein precipitation with acetonitrile, and separated using sodium chloride. Purification was performed using a Prime HLB
SPE column before separation on a Hypersil GOLD C,; chromatographic column (100 mmx2.1 mm, 2.1 pm). Detection
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was conducted using electrospray ionization (ESI+) in selected reaction monitoring mode. Quantification of non-skimmed and

skimmed goat milk powder samples was conducted using an external standard method specific to each blanked matrix type. The

results demonstrated excellent linearity (correlation coefficients >0.999) within the concentration range of 0.01~5.0 pg/L for all six

disinfectants, with detection limits (S/N =3) and quantitation limits (S/N =10) determined as 0.05 pg/kg and 0.10 pg/kg,

respectively. Spiked recovery tests using goat milk powder samples yielded recoveries ranging from 97.07% to 105.6%, with

relative standard deviations (n=6) between 0.987% and 4.576%. This method is highly sensitive, simple, and accurate for

quantifying six disinfectant residues in goat milk powder, meeting the requirements for detection.
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Fig.1 Total ion chromatograms of six kinds of disinfectants
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N 0.10 ng/kg, 5% W% 2.
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F2 AMHESNEEFRE. KMEE. BHXRH. RUHRFESR
Table 2 Linear equation, linear range, correlation coefficient, detection limit and quantitative limit of six kinds of disinfectants

MRk A4 HBTR(S/N=3) ZEM (S/N=10)

A A i 4 AR KAz &ETEE /(ng/L)

R (ng/kg) (ng/kg)
DDBAC =330 108x+5 389.06 0.01~5.0 0.999 7 0.05 0.10
TDBAC y=325 446x+1 170.33 0.01~5.0 0.999 6 0.05 0.10
HDBAC y=452 307x-865.975 0.01~5.0 0.999 7 0.05 0.10
DTAB =88 030.2x-1 894.33 0.01~5.0 0.999 7 0.05 0.10
DDAC =482 102x+2 245.16 0.01~5.0 0.999 7 0.05 0.10
TBAHS y=209 723x-1 762.73 0.01~5.0 0.999 7 0.05 0.10

& 3 ATIHENIPA MR RINARE K R FA AR RE

Table 3 Recovery rates and relative standard deviations of negative samples spiked with six kinds of disinfectants (n=6)

. Ak 0.10 pg/kg A K 0.20 pglkg AR 1.0 pg/kg
PR 2 # padnd fasd =
ERE Y% AASARER A% BRE /% ARTARERE S EIRE % AR AR R £ /%
DDBAC 99.33 4.576 103.7 1.929 105.4 2.364
TDBAC 100.3 3.133 98.38 1.857 105.6 3.322
HDBAC 98.91 2.383 99.90 0.987 104.1 1.824
DTAB 101.8 3.359 98.25 3.680 104.7 1.658
DDAC 98.80 3.627 98.30 1.246 101.9 1.387
TBAHS 97.07 2.928 98.62 2.442 103.2 1.103
a 1.0x10*- b 1.0x10% - c 1.0x10°-
8.0x10° 251 8.0x10°L FES 8.0x10° - kR
6.0x10°L DTAB 6.0x10° | DTAB 6.0x10°L DTAB
4.0x10° 4.0x10° | 4.0x10°
2.0x10° F »_/JL_J\_.* 2.0x10° L 2.0x10°F
L L L A
2.5%00} L . L . ! 2.5x(1)i)q . . L . ) 25000 : . L : )
2.0%10*F 2.0%10*F 2.0x10*F
Lsx10°L TBAHS Lsx10t) TBAHS Lsx10t| TBAHS
1.0x10* F 1.0x10* 1.0x10*
5.0x10°) 5.0x10°F 5.0x10°
0opr— A 00t 00t
8.0x10¢ . . : . ; 8.0x10% . : : . : 8.0x10%
6.4x10°F 6.4x10*F 6.4x10*
4810} DDBAC 48x10°} DDBAC 48x10° DDBAC
32x10°F 32x10°F 32x10°F
1.6x10* 1.6x10* ., Lex10tf
% 0.0t * A % 0.0+ % 0.0+
56510 5650 565
E 52x10'F E 52x10'F E 52x10'F
3.9x10°f DDAC 39x10°f DDAC 39x10°f DDAC
2.6x10°F 2.6x10°F 2.6x10°F
1.3x104} 13x10°F n 13x10°F
Pl 8000 [ ! 8000 [
6.4x10° 6.4x10° 6.4x10°
ppon. TDBAC ppon TDBAC 45x10t TDBAC
32x10°F 32x10°F 32x10°F
1.6x104} 1.6x10* - I 1.6x10°
0.0 * 00+ 00
1.1x10° . . : . ; 1.1x10° . . : . ! LIxI0°
8.8x104f 8.8x104f 8.8x10¢f
66x10° L HDBAC 66x10° L HDBAC 66x10° - HDBAC
4.4x10°F 4.4x10°F 4.4x10*F
22x10°F \ 22x10°F 22x10°F
0.0} - - , - ‘ 0.0} - - ‘ - ) 0.0} , , ) - )
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
fi$ 18] / min fiF 8] / min B[] / min

B 8 =H. M (DTAB: 0.82 ug/kg. DDBAC: 0.94 ng/kg ) AR nERiEm ( HRM7KTE 1.0 ng/kg ) MRENE FiE
Fig.8 Extraction ion chromatograms of the blank, sample (DTAB: 0.82 pg/kg,
DDBAC: 0.94 pg/kg) and spiked sample (at 1.0 pg/kg level)
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232 EREAHEEE

fd7 B PR BE R AT 0 AR B0 A0 B 1
FEo B AN — & =1 6 P 25 7 & br 1k
TAEW, ¥ N/KF 4 0.100 0204 1.0 pg/kg, 1K
MR 14 AT AT AR B S AL E, BN INK-F i
176 AT, LR N EK 3. HRIITHM
DDBAC. TDBAC. HDBAC. DTAB. DDAC #l
TBAHS #£ 0.1. 0.2. 1.0 ug/kg ¥ hn 7K “F & 1] ik
AU E 2 9N 99.33%~105.4%- 98.38%~105.6%-
98.91%~104.1%. 98.25%~104.7%. 98.30%~101.9%.
97.07%~103.2%. #H X 4% #E W 2= 5+ 4 K
1.929%~4.576%- 1.857%~3.322%- 0.987%~2.383%-
1.658%~3.680%- 1.246%~3.627%- 1.103%~2.928%,
77 5 (RIS 2 FIRE %5 FE 35 e /2 GB/T 27404-2008 A5
HEEESR, VLA AT DA R FE 2. S H . FF
i LA B IATAS: (b PR B -0t L L I 8.
2.4 SEFRAE R 2

8 A 7 VRS T 6 S0 FEEE IR AT RN, AR
W Rk 4 fros, o2 MR e =
LR EZ, 10 AN FF R H DDBAC, 8 /M i
t TDBAC, 11 MFE A i DDAC, 3 AN il
HDBAC, 2 MFfEfnie H TBAHS. LA 45 KL
Wk s SEAFAE — B RITE R R, (RIS RF & BR
WA A R IE ) 0.1 mg/kg 16 i Kk BE BR
o Ul B FRE E Ry R B R AR S e A TR
EATS 75 M

F 4 EHHTEETRATEENEBHRNILSR

Table 4 Detection results of six disinfectants residues in 50
kinds of commercial goat milk powder

AN SR kA EEE, A
AR (ng/kg) GRitiea
DDBAC 1.16~10.24 2
TDBAC 0.78~42.78 8
HDBAC 0.82~14.11 3
DTAB 0.74~7.68 10
DDAC 0.76~12.47 11
TBAHS 0.51~0.69 2
3 g

ARSI S T — b 3E U0 f  DDBAC.
TDBAC. HDBAC. DTAB. DDAC #1 TBAHS 6 #}
T B ) OB S B /RS ARSI T . Tk

PR AL P BR ] B T R E A AR A I A,
PLEE QIR AR, TERINEN 0.1~1.0 pg/kg YU AN
AT INFR LSS, J72 RS G 7R 97.07%~105.6%,
AH XS FR #E i 22 (n=6) i [l 7 0.987%~4.576%, [
WAL AR 6 fig 3% /£ GB/T 27404-2008 Fr #E 5Kk,
ATTER] AR 2 9k v (003 B 0 B AU

At TR
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