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ASE-LC-MS/MSH AR #&M7Kk 7= 5 7SR I
B, TET, BE, RITR, D8, HEH
AL TR SRBEMNFLRE (F.0 316021 )

i B AITHREEANZERARERINEE- S5 58 (ASE-LC-MS/MS) M & K = & & X8 55+ 4% (HB—
CDS) 897 ik, RBZARBHE, AV (BEF) : V (ESk)=1 : 189 A F Bk, KRR R A EBE, k- E
AR, BCHH BB, iRk kA EH-BRAE L L BN B AT Fe E B SRR, &
A IR A2 pg/L, AR B 4 89%~104%, HASAT AR 20 F15%; £10~200 pe/L, ZkEHE AEMX R R, 48
REBHIRT0.998, EHFERHED . TIMGF, RERFER, ERKF B0 AR ERERSN, THHLER

R ERBEAFIRIE,

R PR F FEIR (ASE); R Pk R0 G- B3 LC-MS/MS); 7821+ = 4% (HBCDS); K 7= &

Determination of HBCDS in Aquatic Product by ASE-LC-MS/MS
Jiang Ling-bo, Wang Ping-ya, Dai Yi-fei, Zhao Qiao-ling, Zeng Min, Miao Ying-na
Zhoushan Institute for Food and Drug Control, Zhoushan (Zhejiang 31602 1)
Abstract  Establish, an accelerated solovent extraction-ultra performance liquid chromatography-tandem mass spectrometry
(ASE-LC-MS/MS) method for HBCDS in aquatic product. ¥ (Acetone) : V (Hexane)=1 : 1 as an extraction solvent was been
adopted. The brominated flame retardants residue was separated by HPLC using methanol-water as the mobile phase, and
was detective using electrospray ionization (ESI) on a tandem mass spectrometer in multiple reactions monitoring mode. The
results showed that low detection limit was 2 ng/L, and the average recoveries of HBCDS were 89%~1 04%, relative standard
deviations were less than 15%. The HBCDS behaved linearly in the wide range of 10~200 ug/L with the correlation coefficients
more than 0.998. This method was sensisitive, recurrent and accurate. Tt could be used for aquatic product and provide reference

for the relevant national standards setting.

Keywords ASE; LC-MS/MS; HBCDS; aquatic product
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TQD=Z HEX MR AFF B IL . EEWATERS
Fl; BEAEHEBER TR (ESI) REIELAERS .,
ASE300TRBEFZERAL . EEBREAF =&, A
12 ZEHUHh ; 208 E EARRERCE B . 2 EWATERSA
Al CuEHZERUE (500 mg, 6 mL) : 3EE Agilent
IEIFE

a, B, y-NIRATZhE (HBCDS) Frifefi . £H
SigmaAF =4, AEWIKTO8%; HEE, NER. EC
. —EHE (@) . B E Merck A &) 72 & o
12 PERRAMEE

BT K7 5 HEFRFREa-HBCD, A-HBCDH
y-HBCD# 100 mg (#5# £0.1 mg) T10 mLAEEMH
L, LIREESK (1: 1) HEFIEREH 100 pg/mL
ERW, FERAMAFRESK (1:1) BRELEHE
ZIRRE, BERT4 CTRGHERE (FTRERK
INMAD) S '
1.3 BT
13.1 HI%E

FRERZ7100 gl RE, V1A N5 R B HL R
132 $£H

FREUBTTEATFRIL ¢ (HERREI0.01 g) iIREETFEMEE
HKb, @IS E TR F T ARIZEE,,
FIAAE-EC AR, BB E120 ¢, FEA10.3
MPa, fN#ABTIE]S min, EFZSZEEUATE]10 min, S
ARTIAI100 s, FEERRECNIR, Mseke St i A F >
20%. FEBWEERT, ZEEURTEA0 CLU TR ERSE 2k
T, HECHEAE3Inl, FEk.,
133 ik

W Cos E M ZEBUEAK IR B2 mL— & e F12 mL Bz
G, ARG, B 12 mLIEC &k,
S mLPEGG, WERRK, RSKTEmMAY
(FFEE) :V (K) =50 : S0MERERZEL mL. JER
%1 min, £0.22 pmEfskidiEasd e, HLC-MS/MS
M 7E
14 REEMHF
141 GiEEH

CisBIEHE (2.1 mmx 100 mm, 1.8 um) ; HEiE.
40 C; #MEE: 10 pL; FE: 0.3 mL/min; JBIHHA
K, BARE; BAMERBAERLEL

&1 HBCDSHI#EE R E 4
18] /mi
o A 4] /min
0 3 5 6 6.5
Water/% 25 5 5 25 25
CH,OH/% 75 95 95 75 75
Tk Y2016 F£3745% 11 &

A5
286 &%

142 JRiEE&ME

BHAEA: EEFEBEERER; JEMV: 600 V;
TESEBE: 300 C; THRREREE: 7 L/min; %
BAFET7: 30 psi; $XIEE: 300 C; HWEFHEE.: 10
L/min; BHEHE: 2000 V; BEEHEE: 1900 V;
BBV RIERESH L.

R2 AR+ IEHUNEFRRIESHEEE
A HEF FTETFm/ AL #Ee iz )
e m/z z EN BN Env R
78.9% 80 6
30.9 80
78.9% 80
80.9 80
78.9% 80

80.9 80
ECAEFE T,

a—HBCD  640.7
640.7
640.7
640.7
640.7

640.7

S—HBCD

y—HBCD
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21 BEIEEMEFRITIE -

RIETRHAFANRAE+ R FERE
P, EFETCLBIEHE (2.1 mm x 100 mm, 1.8 pm)
M THEBEE RSN EERERRRSHE, ETs
A B L R FOAS ISR Bk T R0 B AR AL S 89 1% 58 Bt (]
TSt , R WAEE TR, AT B i A 0 R 4
B, ABRERERFNEIESBEORN, HETH
B 7K Z B /K X B FR S shAE T B AR b &9 F
FERRm., SREW, LRy FE_KEr, |
ERRE T B RN B RE (282~
&) . Bk, ¥ERFBE-K AR,

BR T ZRmSNHARS, BEHE T RN
@?—m%né}%lﬁﬁtﬁfjﬁﬁEiﬂﬂﬂ/x—%éﬂ@ﬁ%@ﬁ?ﬁﬂ
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B, SMA—EEBMNBERENREKE, Birtks
IRLE XA PTRER, L, 5R A A B - K iRA
YER L BhAR . '
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KRAZRM YN (MRM ) #=t, FIH RS0
HEHE, EEREFERTHTLEE,
SO FEFENBEETR., SEREEH, R
AT, AN FBETFIM-Hm/z 64183
TR, & Imiz 19F0m/z SITER TF
A, EHREREFATE THEME, X8
E\%ﬂﬁﬁ\%%%ﬁgﬁ%%ﬂﬁﬁ%%,
Ttk
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NEEZEBR TR, FIRT AL T B w2 B s
B IAR E GRS PRI E R me/kg ) X
HEERGHHEE, NI, —8F 4. EokUBME%E
BEBZERRE, RBV (A : vV (EC) =
1 IR IR AT 16929 , HAVAFIA & F =25
RENF80%. BINEHIE T HMBERE . 5w
IBE120 °C, FEF710.3 MPa, fM#AATIE]S min, BAZE
EXEFTE] 10 min, N,WCHEIBTEIL00 s, fBERAEGK, wh
UERE A A R FR R20% .
24 FrAEfhLR

DR BBEENGER, APESK (1:1) WiE
B BEREWRE N0, 20, 50, 100F1200 pe/LEy
a-HBCD, A-HBCDF1y-HBCDHYIE &45#E THEW B 3
HFEL10 wL, FHITHPLC-MS/MS/H#. LI BR4teE
BERALEEM (MRM ) B TFAYIEER (V) SHHERIAY
BRI EIREE (X, pg/L) (AR 55 i
2, K10 pg/LAYa-HBCD, S-HBCDFly-HBCDIE R
TR, ESLEE RGOS, T ST R A A X AT
MHEZE, ZRILE3, MF3TH, HBCDSTE BB KT
H710~200.0 we/LBTZEME LT, MHER%0r=>0.998 8.
AEW B E B TR ESR

R3 SHERYHLIETEE. EEFE, BxX

ZH (r) FIEEFREIRSD

MR/ MR R ABIAREAR e R

7N = )2 7 42 : L =
e e € o mporo
a—HBCD 10~200 y=6 788.455 4x— 0.998 8 0.98 2.0
1728.893 7
F—HBCD 10~200 ¥=48 410.732 4x— 0.999 5 0.72 2.0
2071.887 3
y—HBCD 10~200 »=10 394.004 6x— 0.999 4 0.72 2.0

405.859 1

3R T A R R E R
EELEL,

.- gf.a 7-HBCDs . 1‘0}. b

=) =

% gl 1-a-HBCDs = 08t
N 2-BFHBCDs X
, ~ 06}
& o
1‘;&‘- 3 # 04f
w® E 02}

0
05k — g s =
36 40 44 48 52 36 40 44 48 52
A [R]/min H5f &l /min

E: aWERETFUmiz 640.7-78.9; bAEHE Fitmiz 640.7—80.9

L 25 TE i 28 T A 2 B R

B FE A AT IR GRS, B AFREE200 e/
L, RHITORBERME, FME SRR, B
AR, HRENE,

FRAFTH, R MR R %, Bk
B E R IER B R ESR
R4 EYEREZE (n=6)

44k a—HBCD S-HBCD y—HBCD

ARAL/ pg - L™ N.D. N.D. N.D.

i {8/ 1 178.54 185.54 183.22

peo L, 198.52 207.42 186.78

3 193.54 188.67 188.98

4 194.22 188.87 190.45

5 195.24 189.77 193.72

6 186.56 198.67 187.98

/% 89.27~99.26  92.77~103.71  91.61~96.86

RSD/% 7.3 8.27 3.53

E: NDAREAN R ERT B,

3 #ip
T 6 T ST T 38 1) R R — e T ek R B

5 AT [R] s 78 7K = FR S IR ER - —, RE R AT AL FEE

BeRE ., BEAMGT, FEREES. SBREMSRN

U S THES, FBASGNAELL, 5%

TR, SRR, MRERRE., ZFEE

WS, REER, RRREEH2 we/l, HREIK

H89%~104% , HEXFRUEIRZ /N TF15%; 7E10~200

pe/L, KMEEENEEXRRIT, HERKY AT

0.998. KriZ 7R FSLPReE FE, BT AIEL 5

BR=MEL, RN R R,

SE Xk
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