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Using OnGyard [[ Ag/H Cartridges to Remove Chlorine in Tap Water for

Nine Haloacetic Acids Analysis by UPLC-MS/MS
FENG Yue-chao, JIA Li, FENG Hai-jing, WANG Ying, LIU Zhe, CAO Yuan,
FAN Xiao-jing
( Bejjing Engineering Research Center of Food Safety Analysis, Beijing Centre for
Physical and Chemical Analysis, Beijing 100089, China)

Abstract; A simple method to analyze nine haloacetic acids (HAAs) in tap water by UPLC-MS/
MS was developed. Tap water was passed through the OnGyard [l Ag/H cartridges before analysis. HAAS
were separated by ACQUITY CSH fluoro phenyl column, using 0.02% acetic acid in water and acetoni-
trile as the mobile phase, and detected by negative electrospray ionization-tandem mass spectrometry, in
multiple reaction monitoring ( MRM) mode. The results showed that the correlation coefficients were =
0.991, the recoveries of nine target compounds in spiked tap water samples were 61. 0% to 118.3%
when the standard addition concentrations were 5 pg/L, 10 wg/L, 100 pwg/L and 200 wg/L, the relative
standard deviations (RSD, n =4) were lower than 16% . The limits of detection were generally between
0.005 to 0. 14 pg/L.

Key words: tap water; ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) ; haloacetic acids (HAAs)
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AL E R EARR - R A KRN E B RART 9 E LB

£NE FAM

FE PR SRy 1998 AERAE 9 Fpd LRI T /K BT i
M H L HE S B £ BR T G S5 F ) B o Tk E
60 pg/Lo FEBAT (AT R K BARHE) (GB
5749—2006) tf HHLE T R LR =R LR 5390
AfFEEE 50 wg/L AN 100 pg/L, FE4 H 5 Ky AR5 #
KrBFEHR

I RS b £ R bR O vk 02k ] GC B
GC - MS Jyig' " EPA R JH T3 Fb o i, fHLih T
LR & T RIRTEA 2 45 R A L)
ANREE I GC FEAEALI , A2 Sk HA A=Ak, AT
Az R BB AT AR AR R, X TR A AEROR
fRBRYE . BTk B TR B 25 5 % 3Kk
H B B 0 T I A5 A H BR R K T GC E( GC -
MS J7 ik, % FAR K o R Y £ IR A I O AN 3
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SR TR €033 00 06 T AR 12 sz Ak o
K CIREA Tor AT AE (RO G R
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R OB (B 15 A ACQUITY , UK AT ER 15K ot 135
1Y Xevo TQ, ¥JM B & [E Waters 23] .

24 [H Barnstead Easypure RO #fi 7K {3 1 45 ( H.FH
XK18.2 Q- cm),
1.2 A4

JURN G CTRIR A ARMEVS W : W H 26 [E AccuStan-
dard, Inc., ¥ BEH 0 1 mg/mL, 3557 O FY BT Sk i
(MiBE) .,

LRl 2R 5390 9 — A LR (MCAA) —IR &
M2 (MBAA) . —5 LR (DCAA) JREA LR (BCAA) |
TR (DBAA) | =& LR (TCAA) . —RZH L
fR(BDCAA) | ¥ — 5L &2 (DBCAA) | =R L2
(TBAA) .

R E#E : Dionex /A A, OnGyard [ Ag/H,2.5 mL,
1.3 ®iE&s

a3 4E . ACQUITY CSH Fluoro Phenyl 1.7 pm,
2.1 mm x 100 mm, #shAH:A 5 0.02% 2 RKE
W,B RN BEEAEY 0 ~3.5 min,80% ~
40% A;3.5 ~4 min, 10% A;4 ~5 min,0% A;5 ~7
min,80% A ,
1.4 BUEEH

B TR W S5 B 1 IR (EST) s 348 07 5. e
T Ay 2 2 O i U (MRM) 5

AL 3.0 KV 251U B2 150 °C, v 5] Ui
J& 2R 500 °C 5 A R o 700 L/h, HEFLAU
50 L/h, Gl AR R A
1.5 FREBRAEH

BT mL FRUEIR AW, I —U0OKER % 10 mL
Ll A% 100 we/mL bR HETE G i 25 V8, e R i —
YOKHRE, FL i R SR E AR
1.6 HmHLE

BREMESE A 10 mL —JOKGE A, 8 30 min K
H 7KL 2L 0.5 mL/min 358 SO 4R 2, 55 40T
3 mL, FEARESORACAE 1 mL 3t 0.22 wm P8 B R 7]
I 7E o
2 R L5
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Tab.1 Optimized parameters for HAAs
% n | ws [PEITTRTMRS] 20
—4(Z W | MCAA | 93.0 | 35.0 20 10
—HZ B | MBAA | 137.0 | 78.9 14 8
—4 | DCAA | 126.9 | 82.9 20 10
M Z M | BCAA |172.9 | 128.9 | 30 14
TUZER | DBAA |216.9 [172.9 | 16 14
=& | TCAA |160.9 | 116.9 14 8
— T/ Z | BDCAA | 206.9 | 81.2 18 12
T4 | DBCAA | 250.8 | 206.8 | 15 7
ZWMZ R | TBAA |250.9 | 78.9 25 15

STHGLR LW, A 8 Fld LR (BR TBAA) #IE
T IM -H] ™ g o, “iR— R LR iR
LR RALR ZHLR AR T T2 [M
-COOH] s — MR, —HALMRTET HNIM -
CH,COOH] =, 435 [Br” ]~ [[C17 ] "R =S
BRI [ B ] NPT =AM B
FH[M-COOH] ™, FEFH[B”] .
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TEATY.
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N =3 SR A ARG o 7 ik 0 E YRR
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Tab.2 Linear equations, R*, LOD and LOQ of 9 HAAs
BiH & HEEE (ng - mL7) WY = MXAR(R) | LOD/(pg-L™") | LOQ/(pg-L7")
MCAA 0.5 ~200 y =84.322x +160. 66 0.991 0.050 0.17
MBAA 0.1 ~200 y=211.5x+25.71 0.999 0.018 0.060
DCAA 0.1 ~200 y =900.2x +1 350 0.999 0.005 0.017
BCAA 0.1~200 y =101.2x +210. 1 0.994 0.015 0.050
DBAA 0.1 ~200 y=1072x +403.3 1.000 0.012 0.040
TCAA 0.1 ~200 y =84.32x +160.6 0.991 0.031 0.10
BDCAA 0.1 ~200 y=93.57x +24.40 0.999 0.012 0.040
DBCAA 1 ~200 y=11.42x +18.96 0.996 0.14 0.47
TBAA 0.5 ~200 y=101.0x - 86.78 0.998 0.11 0.37

2.5 [EMRMNIBEE
[ [ A KA il FOIAIER B B VA, PO S

10,100,200 pg/L 93, 1 B S AE 5, AL D
SE , TR TSR L 4 2R I3 3

R EMERMBZEERBER(n=4)

Tab.3 Results of recovery and precision test of 9 HAAs (n=4)

Jbi/ (pg - L7Y) 5 10 100 200
KB | ZSEE/ (pg - LY |ECR/% | RSD/% | [EIYR/% | RSD/% | IR /% | RSD/% |[EIiR/% | RSD/%
MCAA 0.24 62.2 2.42 61.0 9.13 68.2 3.20 64.7 5.18
MBAA 0.04 69.0 6.24 67.1 11.38 64.2 1.64 64.9 2.04
DCAA 0.86 109.3 4.41 82.4 2.49 80.9 1.23 112.6 0.91
BCAA 0.94 78.0 12.59 64.9 2.45 66. 1 3.49 91.4 2.49
DBAA 0.86 113.7 2.14 87.4 1.97 89.2 1.05 110.9 0.53
TCAA 1.50 118.3 12.70 92.0 5.17 103.0 2.77 95.4 3.99
BDCAA 0.33 107.0 13.37 95.4 10.47 91.6 2.74 107.7 1.00
DBCAA 0.68 83.4 8.50 89.3 15.90 106.0 6.25 101.1 1.49
TBAA 0.73 82.1 7.54 87.8 6.48 9.6 1.16 97.1 1.78

2.6 HABNE M=F LB (TCAA) & & i, HIR ERA LR

BB AT 3 AKX (RLAE R RE X B F X DY ok
D) B PUAS B AR KR i, 2R FAR 5 i (8 0 245 SR
AP, A 4w, PUA B AROKFERR Y O Fhipxd £
MBIV EIAE 10 ~17 peg/L, ot Z5 LR (DCAA)

(BCAA) , Ay 12 (BR T B KK 2 5 DBAA Fi
BDCAA 4b) /N F 1 ng/L, PUFP KA DCAA FI
TCAA &t YA B bR (GB 5749—2006 ) K
HEDR
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Tab.4 Results of 9 HAAs in four tap water samples

pe - L7
KLMR | HRKL | ARAK2 | HRIK3 | ARK4
MCAA 0.11 0.20 0.20 0.21
MBAA N.D. 0.20 N.D. 0.02
DCAA 6.14 4.05 6.11 7.45
BCAA 1.34 3.21 1.36 1.33
DBAA 0.04 3.01 0.61 0.11
TCAA 6.57 1.94 1.74 6.84
BDCAA | 0.17 1.37 0.34 0.34
DBCAA | N.D. 0.30 0.14 0.07
TBAA | N.D. 1.20 N. D. N. D.
syl 14.37 15.48 10.50 16.37
W N.DO/h TRl R
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