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products by high performance liquid chromatography and
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% (ICP-MS) 3R ikl 52 K = 3h 4 B3 h) & P 6 #F B AR [ As
(VO sy g AR [ AsCIID ], A0 4 E a8 AsB,— 7 25 28 (MMA)
Fo = W 3k B (DMA)S # % A 69 A, 7 0.15 mol/L & 5 & /K
TR AR A R BOR A Se 80 °C T Ak H A 30 min, k&AL
HPLC-ICP-MS #4745 #7 . 5 #F # % & & A Hanmilton PRX-
X100(250 mmX4.1 mm,10 ym) | & F & & H 45 & , 2 ICP-
MSAzm, Wi T RE G EBL T X aF 5 Fr A 505 B &
RORRT G st e 5 B B Fat TR,
B AFEKR R R T F kR 3 A mAFAKE LA
&AM FE A 87.8% ~97.5% , iIX B | & 4% A8 xF AR 4B
£ n=6)¥<5%,5 HAMB &L 0~100 pg/L o LI R 458
&M, ﬁiﬂé\ﬁﬁiﬂy 0.002~0.010 mg/kg, R B TF,%H
HERREE ZHESH EART . TR TKEZHH AL H =
bR A b A,

KB ML H R RMEHE L RBEEH
PR s
Abstract ;

T &k

A method was developed for the simultaneous
determination of arsenic acid [As( V)], arsenious acid [ AsCIl[) ],
arsenobetaine (AsB), monomethyl arsonic acid (MMA) and dimeth-
ylarsinic acid (DMA) in aquatic animals and their products by high
performance liquid chromatography and inductively coupled plasma
mass spectrometry ( HPLC-ICP-MS). The extraction reagent was
0.15 mol/L nitric acid with heat-assistant condition for 30 min at

80 “C. Then. the five arsenic species were separated by a anion ex-
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change column (Hanmilton PRX-X100 250 mm X 4.1 mm, 10 pm)
and detected by ICP-MS. The effects of different elution methods on
the separation of five arsenic forms were compared, and the chroma-
tographic conditions on the separation of arsenic were studied and op-
timized. The recoveries of the five arsenic species spiked in aquatic
animals at three levels ranged from 87.8%~97.5%, and the relative
standard deviations (n=6) were 1.5% ~4.5%. The five arsenic species
showed good linearity in the range of 0~100 pug/L, and the limits of de-
tection for the five arsenic species were 0.002~0.010 mg/kg. This
method was simple, accurate and durable for the detection of arsenic
species in aquatic animals and their products.

Keywords: microwave digestion; high performance liquid chromatog-
raphy and inductively coupled plasma mass spectrometry ( HPLC-

ICP-MS) ; aquatic products; arsenic species
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FHSZ B CAsB) FAH BB (AsOHE Az fet

A TR 285 ) e T 5 05 7 T 2 e A 2 A S L G ML A i
BT A LR AT E P AN K RS s K ) b e oL R
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FRAER I 28 10 AAS UFF BB %O T AFS (5 7 3¢
et SO T ICP-AES (L B HR & %5 B F 1k & 5 ok 1%
BOPY ICP-MSCH g & 45 8 F IR R RS A0 1 5 5 g
LA T BB R AT O [R]85 0 A 0 o, R
B (GOREH T HHE RN P EHERWAENE RGN
538 T HL 53 88 Z A AT AR A 2D RS A Ay B L A B
Ak T AT R T R IB A E R I TT AT Re B A
ALK (CEYT 23 B 3 38 10 B4 A% 1 TR R R 43 3 0 2
mh L RE SLE A3 BT TP R DA TR AS W] BE e T R AR Bl pH g IR Y
T & HEAE A FE 1 2 L 22 %) CE 43 85 3 i — & 2 ), H
CE 5 ICP-MS Fyxf 4 [ A 4 ICP-MS il .

A € TR AR 09 43 85 g 0 F0 ICP-MIS iy 3 R B
AR B B - 28 3 AT oK 43 B9 AN AR 25 iy L 1] ICP-MS fa
WU T KT B B S A B S R
HOR ARG AR S S 5 = e s 20 5. AT
e TR T i8R 10 77 125 X R A R AT Wi A0 3L, I HL XS B0k T A 2k
PEIEAT AR s LA BE B8 ) 25 Fh B 25 3E AT 58 43 £ B0 duc £ iR
B ;R Al Hanmilton PRX-X100 FH 8§ F i A 3547 45 85 H-%F
R S A AT RAL S (5 LA 5 T AL 58 4 4 B9 DL G A%
Tl e TR 25 G D00 1 55 T o DA TR 2 7. — 0 7 7R R A K ) B A
DA TR 25 00 07 s, AR DG B I A R R B 5 5%

1 #RLS 5%
L1 ##5iK7

WA 2 2k [As CHDO T 45 #E & - GBW 08666, (75.7 &
1.2) pg/g. B ZKbRIEY BT ol 5

R EE [ AsCV) ThR #E - GBW 08667, (17.54+0.4) pg/g.
[ S HE M B BIE 5 TPl 5

— F A (MMA) AR 7§ - GBW 08668, (25.14+0.8) pg/g.
[ A HE W) B BIE 5T TPl 5

T H LG (DMA) B3 UE & - GBW 08669, (52.94+1.8) ng/g.
| AR AE BT 52 0 5

TSR 00 CAsB) [l AR HE F : GBW 08670, (38.81.1) pg/g.H
FNTUED) B 5 05

PV - 500 ng/mL Li, Co.Yi,Ce Tl B4 FR ] -
2% IR T . 28 E LA A BR A F]

B AR AL R HRL B A R A

FK L TR LR R AU A BT A R R 2 K
2B A BR 2 5

SR - L g 4l AL fb T 5

5= A K B Milli-Q Advantage A10 % 5t il & % 7=
glik i A4l AT H 25 % HNO 3 0= i %,

1.2 U#E5i&E

HL R B 45 B T A BT A - Agilent 7700x BY, 35 [ 42 B
WRHA BRAF

195 BOHOAH €35 X« Agilent 1260 F 1, DU TCAS JEFE . £ [H
AR A RA

M4l 2% Mill-Q Advantage A10 % %5, 3 [E Millipore
BHA R A
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7 e 2 . KQ5200DE £, v 8 B 1AL 287 PR S | 5
E IR K 7 3% 3 2% . SHZ-88 B, VT /5 44 45 32 1 £ 97 X
a7
B2 B2 1T :PHS-3C B, I 75 4 {3 W Bk 2= AL A5 I 0 A PR
3R AEBE N 0.001 g, XPE205 %4, B 1 M5 45 -4
Fl 2B H A B E]
kW f® A% . CEM MARS 6 ONETOUCH H, 2
CEM A 7],
1.3 BiREH
1.3.1 FHERIE W (0.15 mol/L)
% 1 000 mL,
1.3.2 WA WA A25 mmol/L NH, H, PO, i &) -
FRIUBE R — S %k 2.876 g, JH/KIE AR . I € 4 %) 1 000 mL 45
s FH KA pH B 8.0, 4 0.45 pm 8 5 38 88 75 <
30 min; JiL N AH B R LW,
1.3.3 WA R R [As (D IR % (10 pg/mL, KL As
) FREL0.132 g, IR B2 A % 10 mL, OGRS 4 C
UK
L3.4 FAREL [AsCV) IbREfE 45 W (10 pg/mL, LI As 31)
PRI 0.571 4 g, K6 B € 48 & 10 mL, i Y6 R A7 7E
4°C kFEH.
1.3.5  — B LA (MMA) bR 45 (10 pg/mL, PL As 1)
FREL 0.398 g, KB E A 2 10 mL, B GEEAFAE 4 C
VKA
1.3.6  Z HIEEM (DMA) R AERE & K (10 pg/mL, LL As i)
FRHL 0.198 g, /KRB E R 2 10 mL, @6 FFLE 4 C
KA.
1.3.7 it 3 98 CAsB) A HE ¥4 IR K 4 W (10 pg/mL, BL As
D BRI 0.257 g KM B E 4 & 10 mL. BB IRAFTE 4 °C
TR
1.3.8 IRAR MM W (1.0 pg/ml) B I B iR £h
[AsCID ) R £E [AsCVO T, — F S (MMA) | — 3 fif
(DMA) Ffifi it S 08 (AsB) 5 FhbR HEf 25 25 0.1 mL, HIKH
BEAZE 10 mL,
1.3.9 BB LIEW 408 BUR & b5 6 W 0.0,
0.1,0.2,0.4,0.8,1.0 mL FT—%H 10 mL 25, 7] 4l K
FERZZIBE AR L 5 B I 2 09 e B 43 51 0,10, 20,40,
80,100 pg/L WIR G hrifE TAEWK .
1.4 REHIE
LAl U
(1) ICP-MS TAEZ 23 1 550 W, 3¢5 [a].0 55 fh 4
AHEEAE CEEEER T (2201 C, AHEEH.2.5 mm
G GE, BE WO, P R R HE R ER IBCHE. BN
1.02 mL/min, #M%% 0.15 mL/min, X FEBEE 7.5 mm, R 4E
JR LR 75, 4K 355 4 HT B ] 10 min, W T B R #R R CR
O HE==99.99%
(2) 5 3% % . @ 3% # 4 Hanmilton PRX-X100

/L\\Q

&l

10 mL SRR . % T K OE
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T ARFESE . HPLC-ICP-MS 3 0 %2 /K 7= sh ) S Hodfill i 5 R R 25 10 &5 &

(250 mmX 4.1 mm, 10 pm), % 31 #1 A (25 mmol/L
NH, H, PO, % .pH 8.0) : B(Z ) =99 : 1({&F ) . ¥
¥ 1.0 mL/min; £ & 50 pL, KR 25 C.
L4.2 FEMATARIL R AR SR AT IS TR 1.0 g O i &2
0.001 @) 741 B F B B i A ®E A 20 mL 0.15 mol/L
FIAY A TR VA R » B L TRl B 2 A L 7E 80 "C R 30 min, fphb
HEEE MHERHEZE. 2FEREHETMBERT
8 000 r/min .0 15 min, B 5 mL FiE R E B L& J,
5mL JFC k. ¥2$E 1 min J5,8 000 r/min B .15 min, 3 £
FRECK MHREL 1R, RBCFREHBEM0.45 pm A
HLUE R 3 8 & Bond Elut Cys #1 44k J5 #EFE L 3540 [7) J7 i 4+
i H
L5 WESEEMITE

B I AR 2 & e (D35

(c —c,) XV X fX1000
= s 1
X m X 1000 X1 000 D

K.

X— il HE ORI AE & 00 & i me/kg;s
SRR T

2 B0 v AN [ b T 25 0 Jo e B g/ s
ZEHBE WP AR RN pg/L;

V— I AR B A A, mL;

1 000—H 5 R4

m-——— ﬁ+¥ﬁ?go
1.6 RIEEHFHML
1.6.1  @RE SRR b T U S AR X BOB 25 /Y 4 B R0OR
5 T AR R AR TR b ik 6 3 A o e L B 5 T Sl AR TR
F a0 B A A(pH 8.0 % 25 mmol/L NH, H, PO, ¥ &)
BOZEE) B L 49 A Sl A A pH 45 PR 3R X 43 185 1 O 5 o) 0 T
PEAL Hh 2 s WO BT 1 8 S 1

(D i 7 28 19 2 8 - 3% #+ % Hanmilton PRX-X100
(250 mmX4.1 mm, 10 pm), EFHF LT BRI A K
pH(A 5 BRI A 99 ¢ 1, i # 1.0 mL/min; k£ &
50 pL, HER 25 °C,ICP-MS TfE 44U 1.3.2, 5% F 45 5 i
FEVENG 2 Fhor 2, BB FEVE IR FR Y LR 1. B 5 R Rl BB
S B ROR

(2) ishtH pH Mg 3% 4 4 Hanmilton PRX-X100
(250 mm X 4.1 mm, 10 pm), i # 1.0 mL/min; # £ &
50 L, Ak 25 °C,ICP-MS T & fFn 1.3.2, fl il A Al pH
M S AR ACA 5 BAARBILA 99 0 1. pH 43 6.57,8.00,
8.57, HEHE WA 4 B WOR AR ALE 4%

(3) WA AB LB AL AL 3% Ay Hanmilton
PRX-X100(250 mm X 4.1 mm,10 pm), & 1.0 mL/min; 3k
FEfE 50 pL, KR 25 °C L, ICP-MS ToAE & 1.3.2, fghad A
5 BRI A9 80 1 20,90 1 10,95 1 5,99 ¢ 1, MBS
B A B S A L A
1.6.2 4RHUR BN PRI A0 (3 45 635 4% 1
ICP-MS T &) ¥ M H) » % 82 7 A [l i 27 (50,60, 70, 80,
90,100 “CHXF 5 Bl I 25 & BRI 52

c

Co

®1 EHERF

Table 1 Elution program
i 1] / min Tt A/%  FBhA B/ %
0 0 100
15 100 0
20 0 100
25 0 100

2 RS0

2.1 BEEHHRAL

2.1 RIS SBEE R m T KT S A TR
TaAUR o PR T IR S T A 48 (% A L T RE ) i Y R
R R R UK H T A T VR B A A E T B AN [ D7 5O
5 AR B ROCR . M LT 2 Bk Oy X AT RO
BS FIRNTE 25  (H 2 Bl RE VR B I [ 5 0L 15 4 B B 0 8 A
SRITCW 22 53 T 2 B8 Wk 1B 2 O 7 £ 9 LT LA 95 03 5
], 768 min NAEAE LI 5 R TB A A 0 & HACR B . |
1 T 4 B2 R A 7 2K

3 6 9 12 15
P B 1]
Retention time/min

(a) SFEVEM

16 000
12 000
= E
§5 8000
4000+
0 C L L /‘\’>\\ L I}

3 6 9 12 15

TR ]

) Retention time/min

(b) HAEEVEN

Bl RRAGBMT XA SHABESSBELRG T A
Figure 1 The effect of different eluting methods on the sep-

aration effect of 5 types of arsenic

2.1.2 @i mdm kB, m A EDTA 56 %) i
DA Ko e R TG W R e . PR OGO FE R B0 AR o A
EDTA.,

(D JshAE pH (B X 4385 B R : i g A pH {H 1 A%
A 5 PR OE 2 0 O 8RB RIS A k. B 2 W40, Y pH
S 6.57 F1 8.71 B A REIE % i i s i pH Ky 8.00 Hif .5 Fhff
JEAS AT IEH g, B AR B I B s pH 8,71 I, AsCV)
AR B I (R BG, B AsB 5 AsCID B 40 8. [ I e
£ pH 24 8.00,

(2) WM A5 BB 5 3aE T A E &

63



Ze5wN

2017 %% 11 1

8001

> 4 6 8 10 12
- B4 1 ]
Retention time/min

(a) pH6.57

ok
()
~
=)

20 000
16 000

12 000 -

i 4

Count

8 000

4000

8 10 12
- B 1 i)
Retention time/min

(b) pHB8.00

ot
(S}
~
[o)}

70 0001
60 000
50 000F
40 000
30 000F
20 000F
10 000+

ik

Count

8 10 12
i B B[]
Retention time/min

(¢) pHS.71

B2 #shAn pH AL 5 A A B &4 8 o 0 69 %@

Figure 2 The influence of pH value on retention time
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of five arsenic species

A LA AT L2 5 TCP-MS X @R i 19 72 85088 . (i A HL
Rk 22, 45 i A8 I kL AR e 00 7™ T, BT B IR AN R A
o e 3 AT B A LI R B 0N S RN AR 25 1 £
B IR N, AsCVD) YRt il A 5 B IR BLEL N
80 1 20 BFAY 9.37 min JE/NF| A 5 BAKFLL K 99 1 B AY
7.98 min, [F] B RE PR 4R R 9 R AL . TR 25 R R U )
A5 BRI R 99 1,
2.2 REEEMIZERE

TR 5 B S R AR R R KL P As
(MO AsCV ) IE 476 — 2 55T 2 R A5 Ak T A HLEE
AR MR B E 58 T IR X 5 R iR A (9 42 AR 11
S . 5 2L 0.15 mol /L Al R 7K VA VR A 42 SRR 2 A [7)
W R 30 min, 43 53 B AN [ BE 6T 5 B AOE A SE AT SRR, 2
BILF 2, %F DMA,MMA 2 F il JE 25 3k 6, b6 25 16 2 1
HlI L B U Z 1 i, AH 80 °C LA 14 i e B 0 . AsB
B4R BOS R Z IR B/ . AsCID R E S T 80 TG %)
Bl SR BUSCR IR . AsC V) LE 80 C LU RBUS R A
JUT R, T RE R H T e IR A As (T B A T KA
JEE 1 P A o T, 2 I VR R T v 4 RSO i {E R Y
T =>80 °C LS 1 i i B AN K, Ul B3 80°C LA JF K 43 1 i
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Figure 3 The effect of mobile phase ratio on retention

time of five arsenic species

*2 AARBETS MEMESHRERE
Table 2 Extraction amounts at different temperatures of

the five arsenic species ng/kg

REEEE/C As() As(V) DMA MMA  AsB % As

50 5.69 4.59 5.63 5.58 6.64 4.97
60 7.23 6.85 6.53 6.84 6.56 5.89
70 8.48 9.02 8.98 8.03 6.78 8.72
80 9.00 9.08 9.26 9.66 6.58 9.06
90 8.56 9.12 9.31 9.79 6.77 9.08
100 8.02 9.36 9.19 9.28 6.78 9.18
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FE MRS HPLC-ICP-MS 3 7E /K 7 3l ) B il it v 5 b T2 25

i

T3S PR US4 Ry 58 4 TO R A6 T8 w3 TR BE 2% A
B R 80 CON AR BUR B .
2.3 AEMLETEREHR

SrAECH] 0~100 pg/L 19 5 FhaJE 25 16 & PR & 5
RV AR AL 19 38 55 18 & ICP-MS TTAE 5% 14 T #E47
GEHT W FE R BEAE 0~ 100 pg/L W, 405G R %L r 294E 0.999 0
PLE. RAB MR AL 0.1 pg/L B AsCID /) 15 M L
(S/N)Z=3:7E 0.4 pg/L i AsCV)IIEME L (S/N) =318
0.15 pg/L B MMA [ {58 (S/N) =33 78 0.15 pg/L Hf
DMA ({51 1L (S/N) =351 0.5 pg/L B AsB [ {5 1 1L

friel. %

(S/NHZ=3; bW & 5 Fh Al % 516 & W0 9 K i B 43 1 o
0.1~0.5 pg/L; FrAEE N 1.0 g, @ KA J 20 mL,5 FfhE
BB B e B R (L S/N =10 8 & i & B
SRR IR 3. iR 3 FI, S AR A B S AR ik R
0.002~0.010 mg/kg, & &R K 0.007~0.010 mg/kg.

2.4 BEERR

g R 36 5 R A 0 BE L SRRV T O 10 pg/L Y 5 FIE RS

T TR G A VA W% S AT I A 6 IR o L AR X A o it 22 43 331
F1.5%,3.3%,4.5%,4.5%,2.9%, K R IF. BRI

4.

x3 REHLMBHR

Table 3 The standard curves and detection limits
iz R/ B AR A R B/ 7 i fR/
WG 4 b7 W RA . o s
(pg+ L7H (mg+* kg 1) (mg * kg™ 1)
AsCID Y=3931.71X —1 788.46 0.999 7 0.10 0.002 0.007
As(V) Y=1525.62X +2 623.80 1.000 0 0.40 0.008 0.026
MMA Y=3 404.586X —274.33 0.999 8 0.15 0.003 0.010
DMA Y=2 798.36X —326.16 0.999 6 0.15 0.003 0.010
AsB Y=2 885.27X —1 016.91 1.000 0 0.50 0.010 0.033
T X FIRBR VA WM T R ng/mLs Y g SCHE
x4 BEERE
Table 4 Precision experiment ng/L
BN 1% 2% 3% 4% 5% 6% F¥#4E  RSD/%
AsClD 10.10 10.20 9.68 9.78 9.49 9.90 9.86 1.5
As(V) 9.85 9.26 10.10 9.85 10.20 9.75 9.83 3.3
MMA 9.78 10.90 9.86 10.20 9.61 10.20 10.09 4.5
DMA 10.90 10.20 9.68 9.98 10.20 9.89 10.30 4.5
AsB 9.78 9.67 9.87 10.30 9.59 10.20 9.91 2.9
2.5 IR E YK e x5 BRPLSMHBESHNFEEKER
VB R BRI Bt (1,000 @ 72 A7) (10 L 438 T F Py 41 401, Table 5 The recovery of five arsenic species in the samples
SSCIIA 3 R KT GRiI 5.20.80 /LK S B g IR R i/ Eﬁ/@
L ([Lg L b (;Lg <L (;Lg <« LD R/
TR A IR A AR HE VA W, 1.3 T 3 O 36 SR AT R i Ak B -
5 1.885 4.910 4.892  87.8
i I/
16 TP LE A €3k A A ICP-MS AR S 01 T i A7 5 . F As()  0.505 20 18.920 19.060 18.890  92.2
ATHERE 3 KIS B IR, W3R 5. d 3 5 w0, bR ik 80 75.380 75.490 76.320  94.0
JEN 5 pg/L I, B R N 87.8% ~ 97.5% 5 AR Wk JE N 5 4.405 4416 4.491  88.7
20 pg/L B, BICR N 91.0% ~95.5 % s IR B2 g 80 pe/L As(V) N.D 20 19.260 19.070 18.970  95.5
i, [l i 3R Ry 92.3%~95.6%,i’9%,@ GB/T 27404—2008 %3 80 75.360 75.540 75.610  94.4
WEME R (80 % ~110%) 5 8.670 8.710 8.630  88.0
2.6 jlj—ﬁi}ﬁﬁﬁf;%ﬁ MMA 4,270 20 22.250 22.510 22.640 91.0
80 80.830 81.010 80.290  95.5
SRS UE B9 S 4 £ B 4181 BCR 627, % %007 1K ’
; , 5 6.475 6.481 6.387  87.2
RS . P 6 TTAL, A% 7 v xF 4 e £ A 4 LR M B O o O 0 0
s Ablﬂ; A A DMA 2.085 20 20.140 20.340 20.630  91.4
Ll TR b - BEOTE - 80 78.410 78.580 78.690  95.6
JEREE
i AR AE 5 13.110 13.520 14.020  97.5
2.7 KERERINE AsB 8.672 20 27.150 27.340 26.890  92.2
BT T T 13 Aok 7 B B L] 45 6 HE R AR 80 82.110 82.350 83.170  92.3

P AL 5 B SR 2 P FURE A 3 7 125 43 ) o G AT 5 7 i

T N.D ERARH .
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F 6 BCR627T MEESMEL R
Table 6 The determination results of BCR627

arsenic species

WA PREH/ Tﬁfﬁ MR 17/ MR 27/ FIE/
(mge+kg ) EHE (mgekeg ) (mgekg ") (mgekg ")
DMA 0.15 0.3 0.15 0.14 0.14
AsB 3.90 3.0 3.91 3.85 3.88

TS SRR, W3 7, R 7 WA AEOR [ R0 Y K 8l
WIRE S S A A LA s, LA CASCID FI As
OV Z A5 A% KRR 23 7E 0.005~0.063 meg/ ke, BI#F &
GB 2762—2012 i Je Wy KR A 19 A (268 S H il A TR AL
Ry R AN 0.1 mg/ kg, H A 7K 7 2l K H i A TEAL
A B AT 0.5 mg/ke) .

KT AEAAFHYREFSPRESEENELER
Table 7 The determination results of arsenic species content

in different aquatic animals and their products

(n=3) mg/kg

Fhik AsCID)  As(V) MMA DMA AsB
LN 0.013 N.D N.D 0.24 0.063
HE 0.063 N.D N.D 0.25 0.029
fufy £21 0.029 N.D N.D 0.022 0.53
A 0.043 N.D N.D 0.016 0.078
i 01 0.036 N.D N.D 0.045 0.29
B DL 0.008 6 N.D N.D 0.079 0.28
F4fal 0.007 8 N.D N.D 0.028 0.084

st 0,023 N.D N.D 0.019 0.052
i £ 22 0.028 N.D N.D 0.029 0.34
ol 0.037 N.D N.D 0.047 0.019
kI 0.058 N.D N.D 0.086 0.056
[ %iikan 0.014 N.D N.D 0.11 0.76
Li¥an 0.049 0.007 4 N.D 0.16 0.12

T N.DFERARS .,

3 &5
AWFFEESL T 20 mL 0.15 mol/L Al 2 7K 75 Vi 180 Ik T

iff 14 I AL B D 3k B IBURE i i A TR 25 Agilent 1260 Infinity

C 5 Agilent 7700x ICP-MS B¢ FH £ AR 435 I 5 7K 7™ 2l 7 I
Hol &y 5 FIE A . 5 GB 5009.17—2014 v ir A i
S TG AL A 0% A BT 9k R B, 123k BT A 0 R 0 L SR
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