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(1. A% SWMRPFSEARERE NS, 15 £ 214122; 2. BifEEEFERHE & RAR A,
WAL i 445000)

& E: ZCUVEWTEN RTINS, i AR IR B A A, SRR 5 — HUERE
G5 & T 0L (HPLC — ICP - MS)E =4 FT S AL &9 TR &Y, FHEREZ 3 kDa i8I E
ODEWRGERRS . HETRE, HWMBESIMEEE, EB Kinetex F5 8 5 8000 T AEEAE (100 mm x 2.1 mm,
2.6 wm), LLO. 19%CARU40) IR — /KIEWR 0. 1% (AR50 IR — ZBEEBCRBIAREE TAR BE VR,
R A S — PELISE B v U 40 W R DG TS (UPLC — ESI — Triple TOF MS) , R F Al il &) [/ 437 224K
— L% (TOF MS) L 2Rt (TOF MS/MS) #EA T i 5 %85 . 45K . HPLC - ICP — MS & &40 07 1
WEkSER I S RIL &Y, M ARIDE R (SeCys,) . HIZERG AR R (MeSeCys) . iR ZR (SeMet) |
PUAT[Se(IV) ], SI[Se( VI)]; UPLC — ESI — Triple TOF MS %55 T Hofth 15 Fhiifb &4, 4045 7 fh CRIE
8 FhAIGE AL S, HIRE T CHNOSe. CH,0,8¢ Fl C,H,NO,Se 3 FhAARE AL S 00254
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Detection and Identification of Selenium Compounds in Selenium-enriched

Cardamine Violifolia

YE Mei', YU Rui-peng';, CONG Xin*>, CHEN Shang-wei', ZHU Song'
(1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China;
2. Enshi Se — Run Health Tech Development Co. , Ltd., Enshi 445000, China)

Abstract: In this article, selenium(Se) compounds were extracted from Se-enriched Cardamine Vio-
lifolia (C. Violifolia ) by enzymolysis method, and the known Se species were determined by high per-
formance liquid chromatography — inductively coupled plasma mass spectrometry (HPLC —ICP —
MS). As for the identification of unkown Se compounds, the enzymatic hydrolysate was firstly con-
centrated by removing impurities with a 3 kDa ultrafiltration centrifuge tube, then freeze — dried,
and finally suspended in the initial mobile phase. A Kinetex F5 column (100 mm X 2.1 mm,
2.6 pm) was selected for gradient elution. Mobile phases A and B were water and acetonitrile both
prepared with 0. 1% (volume fraction) formic acid. The unknown Se compounds were screened and
identified by ultrahigh performance liquid chromatography — electrospray ionization high resolution
tandem mass spectrometry (UPLC — ESI — Triple TOF MS) using unique isotope patterns, TOF MS
and TOF MS/MS. The results showed that five Se species in C. Violifolia were determined by
HPLC — ICP — MS, namely selenocysteine (SeCys,) , methylselenocysteine (MeSeCys) , selenome-
thionine (SeMet) , selenite[ Se( IV ) ] and selenate[Se( VI ) ]. 15 other Se compounds, including 7
reported and 8 unreported Se compounds, were identified by UPLC — ESI — Triple TOF MS. The
structural formula of three unreported Se compounds, C,H,NO,Se, C;H,0,Se and C,H,NO,Se were
proposed.

Key words: selenium-enriched Cardamine Violifolia; selenium compounds; HPLC — ICP — MS;
UPLC — ESI - Triple TOF MS; identification
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Wi —Fp LT EICE, 250U EENRGIERE, EENMEEREIDUE i E . 4
FREAR I PHTVE R, AROCE R RETRe ), BRI XEE s SR HAREFE NN B 5%,
JGE I NN LR IR KT o BEE B AR S o A MU TCHLAN . TeHLA 24 Se (IV ) Fl Se (V1)
IR IR 24 BUELAAR s AVUINELRRIN & D . Ik . AREREMR SRS AN — RStk &9,
PR 224 MR , AR R RS PRt 6 729% 1) i U A )RR Bkl v ], Rl
A AR AL G B

HO oK PRI E AR, REE B SRR TEH LG RSO LR, 2020 4F
B K PAEE R ZE 514 OB FORSET S & skt . SR, H AT LN AL & 4 A I - Be Rk 2 4
8 o S RO A A — RS SR B TS (HPLC — ICP — MS) & R0 AH i — Sk R 126 60¢
i (HPLC — HG — AFS) 43 BT JLFR WA AR IR ", X R B Z IR Tk & Wb & ) 2 5 b
2K BRIGZ AMA RIS, A BUR PR GRS — & MRS ik e e

AR RS — 25 PRI i F A0 2 IR s 5 g (ESD IR, A2 4, wTH T
FESEEREI,  H 0 PETOE REAR I UL ICP — MS 2035 7 R B 1 i 7 A 5 S e i )t (HBE
SPHERINSEE . BTSN S Y T, SIS AW G S 2 2R 2, i S
BT LT ICP - MS S 2 MRS, SEBCRBE TR, X EiEs 24 i@t . %R+
W U 55 20 TR AR AR o A P RN 4 P 1) STl AL B o G 3 R R BT % T AR AT I ) R
(TOF MS) . $E & B i (Orbitrap MS) FME LM AR 46 5t 3 (FT — ICR — MS),  HH Orbitrap MS A F T
Xt K431 (500 ~ 1 000 Da)fb AP 508T, (HEEE ML S Ag 4w ", FT—ICR - MS AR HA
W R R ERE, (H S A AR AR TR — S %EE" . TOF MS e RER T i e 4 R 5
A LR SR S RO AR (UPLCO RS A, ATTAEAS S A4 B0 RE St PR IR B S fb 59, — %
B RN T ESLE FIRMA R, AR T8 K0 Bk S B4 . 1 Ward 55244
) B A L O AL 5, BRI YRR . R T RIS, EAEIE SO e — H St 5 e i U A
PR HFTRE (HPLC — ESI Q - TOF MS), M 1@ 100 FES ik &9, B wiig I e — 555 P
TEER S B B AR SR S HCR R A S R, DR E M) B A, 6 E R A A
TR o ASSC LU E A B RS GE X 5, 78 HPLC — [CP — MS € & 70 B WAL 75 1 i 2L il
b, i3 kDa MPEE O BBR R T RTIRGESE 7k, R RO (G — vt 22 e B R
= 53 B RS (UPLC — EST - Triple TOF MS) SEBL 1 %6} & il S oK 5 AR BUAAL 5 00 5 €

1 K3aERsy

1.1 Us5iK7

U3000 /= A RS . iCAP TQ = PUAR T HL B & 55 25 1 e 4 (32 18] Thermo Fisher 23 H])
SCIEX ExionLC™ AC &R AH G . X500R Triple TOF MS 5543 HET i (328 AB SCIEX A W) ; fHi4:
J& i ks (B IKA 20 w) ) 5 5804R 65 A R 25O L (FEE Eppendorf 22 1)) 5 Mars6 fiz M iR (3
B CEM 23 7)) 5 LE204E 5347 K2F- . FiveEasy Plus pH i+ (_FHEHERE) — 36 SALERAR AT ) ; 3 kDa
PR (15 mL, & Millipore A7) ) 5 R TREHL (T Z AR BB MR F]) 5 TechMate
C,, — ST L AHM TEFE (4. 6 mm X 250 mm, 5 wm, HZS Shiseido A H]); Kinetex F5 #8 5 R0 AH TS Bk
(100 mm X 2. 1 mm, 2.6 pm, =¥ Phenomenex 2\ ) ) o

FRUEE T AEER (SeCys,) B LA AR 2R (MeSeCys) . MifREEZTR (SeMet) . Se(VI) . Se
(IV) (P EREEBEE R bR ED B st oG ) 5 & T oK S0 CRUE SRt R P H & R A TR A F)) 5
Wt AR GRAEG A ARA R AR s BREAR . EARK(GIEESEEYRIBARTHEAR]); HRE
TR 10% 00 T RER EUL EOKE (B 2R SAAFA TR R s fHER . HIRE . 2B . IR (ki
L TediaZsw]) o SEIRPT FHABZEZK EH Milli — Q RGE(HFHZA 18. 2 MQ-em, SE[E Millipore 22 H il %5 .
1.2 XWHZE
1.2.1 ICP-MSTERME HO. 15 g & EH R SE TR0 TR EME T, N3 mLAEEE, Bk
RGNS mLIK, T RUB MO TE AR 2 he KRG R K E R BRI, R iEs). Y
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15mL, iF0.22 um JERE, F4 CLRAFN . FERPATEEEE 3K, FBHSOARIZ=E A

1.2.2 HPLC-ICP-MSEMMEE IR WIAR AW ECH : 505 #E TR 466. 5 pL Se(IV) |
482.0 pL Se(VI), 575.0 wL MeSeCys. 452.5 pL SeCys,. 507.5 wL SeMetiF, MKERT 10 LA &
HH, BRIRE A 2. 0 me/L WAL & Y0l S (LAl o TRATECTHT K 200 /L A iR S bR ( LA
i), BT 4 CIKERTE

FESRRTALFR . FRELO. 1 g & B IEoR 35 TRy, 48 5% Wik 5 A I — IR il — 25 (G KBS
400 r/min i F11EFE4 ho 4 CFLL4 000 r/min #0330 min, _FIERZ0. 22 wm SFLIENIE IS U8 5 EAE

HPLC &4 414 A TechMate C,, — ST SR AHIEF: (4. 6 mm X 250 mm, 5 pm); FishtH A 30 mmol/L
PEIRE k. 0.5 mmol/LIY TR SEAEL . 3% HEE, LL10% H IR ENAH pH 416. 00 FEili k130 °C, i
BA 1.0 mL/min, FERER 10 pl, ZATEHE A 10 min,

ICP — MS &t : ST E K 1550 W, BHPEN 14 Limin, 5HIIH &R 0. 8 Limin, FALIE
41,025 L/min, O, & 40.326 mL/min, 440 v/min, WERR AL TQ - 0,4, Q, BT
R H A mlz =80, QX EFEH I m/z=96,

1.2.3 UPLC-ESI-Triple TOF MSTUERMBEWEY FESATAI: 0.5 o &G EHHORFE TR
ZlgfARIG , B0 ETERGE 15 mL 3 kDa BIEE.OE, 4 000 /min Ea002 h, -20 CARGTEE, U
| mLBATREIAHE R, 4 °C FLL14 000 r/min &K 250 5 min, B IE ARG

UPLC 454 Kinetex F5 48 B0 A TLAREFEEAE (100 mm X 2. 1 mm, 2.6 pm), FEERA40 C, FHFE
BN 4 Co AH: ARO0. 1% 5, FEDHER - KEW, BHO0. 1% - ZIEEW. HE
VEWi )% : 0~1 min, 3% B; 1~15 min, 3%~95% B; 15~ 18 min, 95% B; 18.1~20 min, 95% ~
3% B, i A0.3 mL/min, #EFEEA10 pl.

ESI - Triple TOF MS &4 : BT ZE (ESD 1IE & F 1§, A < (CUR) My 241 kPa; ZEALA(GS1) K
379 kPa; 5HBN(GS2) K379 kPa; Wi HLE(ISVF) M5 500 Vi & 1B (TEM) 4 550 °C, IDA i3
FRCE REHE(DP) 60 V, fif#EHEE(CE) 35V, MiH#EREZE(CES) A 15V,

2 HRSHE

2.1 EMEMNBEAFHREALCMBEESHNSE

SR 1CP — MS ) 75 & G 52 i R oK 55 00 VAl &5 200 2 853. 5 me/kg; & B A EABEREME, R
HPLC — ICP — MSH#TIEA T, AMRikE |t RS 7oK S PPN TE 2R SeCys, . MeSeCys, Se(1V) .
SeMet, Se(VD)IYEEA M2 154. 1, 18.5, 225.8., 4.5, 52.3 mg/kg, Z5HFH, MMk b3
BT ZS A A WL (L SeCys, A1), A AIUAR £ 88 B S 1 5210 76. 3%, R An Al S Al i mE ok S5
HPLC — ICP - MS EITNE 1 7, o] WA g oK P A 2 P = R R Ak 59, Wit — 2 R

bV DA iz [ ==
SIPRTRE AT R o
A 5048
251 2 1
2 404
20
1
5
- 4 ) 30
E s
2 S
10 20
54 10 1 o
L | s :
0 T T T 0 T T T
0 200 400 600 0 200 400 600

tls t/s
Bl 1 200 pe/LIRAR (LA ) (A ) FIE A 0K S (B) ) HPLC - ICP - MS [
Fig. 1 HPLC - ICP — MS chromatograms of 200 pg/L(as Se) mixed standard solution(A) and Se-enriched C. Violifolia(B)
peak: 1. SeCys,; 2. MeSeCys; 3. Se(IV); 4. SeMet; 5. Se(VI)
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2.2 EWMEMEAFHRNBUEDHNETE
2.2.1 HEKRBREARANSHSE SR

Triple TOF 75 73 ¥ 22 4t () 5% 86 3 B2 757 35 100 Hz, % 4R AR WA 49 38 (IDA) 2 R 2h 25398 S 4n bk
(DBS) BB R AR, RS (e 45 52 1 I 0 I oK SRR S 48— VRGHE A I [ S A5 v o ) 4 3
TOF MS B & F1 421 09 TOF MS/MS HEE . Hidt TOF MS BE I 43535 A m/z 100 ~ 10005 TDA B
AR 1S AT 3110 TOF MS/MS 51, 378 [ A m/z 50 ~ 1 000, DBS W] LI I8 FHuAeit, et
Sy PR BT A i R I B o B, fRIIE B AR A5 2] 5 BT R TOF MS/MS %[, X4
T o W AURE O T S B0 [ w] 6 B AR i 32 Bk 2 i 43 HEA T4 4 el WH - B IE
2.2.2 REfIRFERMAESHRILIE

Bl — PRI B AR R ) e 3 . AR SEIRZE SRR, WA 6 MRl g, 7Se [l ZUE M £ 1
EH N, NS REFEESef 1. 79%, 1M Se. "Se. "Se, *Se, Seld/fi ZAIFEELLI M 19 1 15 : 48:
100 : 18, BRI FHIZFHEE S FAL S D8 S, $RBIAF S R AR A Bk e, BEms] )
REMIEIANLY . X T RTREEA 2 ~ 3NN T, WU e R4 T T H Mass Cal-
culators f3 B AR [R) FIRE [EI 03 Z /Ao, BTN Zd 8. W EEERE, kA REERTFW RN
FopE R (RS, AUEE AN TAFE T BRI

b, MR E T Y4 921 mDa, S WICHEA —EZER, FIW TR HRHE & 5 i gk
T EWANAR RN,
2.2.3 WEUHFRANFNREHEE

WA EiR BT, B HPLC — ICP — MSTEZS 20 Y 5 Fbilifb S0 4h, AR SE5 58 i3 UPLC — ESI - Triple
TOF MS %€ 't 15 Faifb &4, Ho g 7 vhiE (mk 1) . E8PeRkiREmmitb &y, =T
3FMifE SIS, 430 CHNOSe ([M + HI ) m/z 23 181.971 5) . C.H,0,Se([M + H]'#) m/z Ky
180.9762) . C,HNO,Se([M + H]' ) m/z}3219.987 4), NN BIERMZAERES BILE 2, ITFA&3Fh
Wb S s i S i e

T @

R PORSE PR 15 FhL S
Table 1  Se compounds identified in Se-enriched C. Violifolia

Molecular )
Precursor mass(m/z)  Retention time(min) Name Reference
formula [M + H]"
180.976 2 1.24 C,H,0,8¢" - -
181.9715 3.05 C,HNO,Se” - -
219.987 4 3.79 C,H,,NO,Se" - -
244.8779 1.70 C,H,0,Se," 1,2-Diselenolane-4-carboxylic acid (23]
(1, 2- Al M- 4-FR R
255.953 4 1.62 C,,H,N,Se" - -
269. 1127 3.90 C,,H,,N,0Se” - -
277.9193 3.00 C,H,NO,Se," - -
313.0297 3.43 C,H,,N,0,Se" y-Glutamyl-Se-methylselenocysteine/ [15,17-18,
N-acetyl-selenocystathionine (y-#+ it 5L - - 20, 24]
FH LA A% e =R /N - £ k- e v ik )
320. 1599 4.23 C,,H, N, Se” - -
345.001 8 C,H ,N,0,SSe” N-Acetyl-cysteine-selenohomocysteine [20]
(N-Z Bt -2 D 2R -l ) 2L Je 2R )
392.946 2 1.65 C,H,N,0,Se,” N-Acetyl-selenocysteine-selenohomocysteine [20]
(N-Z - ARC 21 Iy 2 1 -l [ 2 e 4 72 )
402. 0233 3.33 C,,H,,N,0,SSe" Methylthio-selenoglutathione [17, 20, 25]
CHVBR LA A JDE k)
439. 1414 0.78 C,,H, N0 Se’ - -
444.868 7 2.33 C,H N0, Se," Se-selenohomocysteinyl-diseleno-homocysteine [18, 26]
R B2 — K D)
489. 0553 2.63 C,,H,,N,0,8Se" Glutathione-selenohomocysteine [20]

(A IDH -l [ 20~ I 2R )
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e OR SR S E A 8 — 2R B R
Table 2 MS and MS/MS informations of Se compounds identified in Se-enriched C. Violifolia

Retention time Experimental mass Theoretical mass Mass error Molecular formula Fragment ions Fragment ions
(min) (mlz) (mlz) (ppm) (M+H] (formula) (rounded mass)
1.24 180. 976 2 180. 97 62 -0.2 C,H,0,8¢" CH, 55.054 4
C,H,0 73.065 3
C,H,0, 85.0853
C,H0, 87.045 4
CH,Se 94.939 3
C,H,Se 108.9550
C,H.Se 134.9719
3.05 181.9715 181.9715 0.1 C,H,NO,Se” C,HN 56.0497
CHSe 92.9243
C,H_Se 108.954 6
C,HNSe 135.966 4
3.79 219.987 4 219.987 1 1.2 C,H,)NO,Se" C,H; 53.0386
CHSe 92.9240
C,H Se 106.939'5
C,H Se 122.971 4
C,HSe 132.9555
C,H,NSe 173.9817
C,H,NSe 174.990 0
2.2.3.1 CHNO,Se #Ei[ENZTIEFTES 4 F.053 1618 181971 5
PO U, EAREE 3. 05 min 78, B mih  © 12
181,971 5 ML APIAEE T, HERESG 2o f\ | o
RR RS G AT A IE, TR . | mems 39722
(XIC)ERITOF MS HEE M SN 24 B, yifh— ¢V2/-§ff/f e
BINZA SR TR A, F4H TOF MS i 5] 28 -
0O
5 Formular Finder ) MS Details fH4E4%, F& T HK 64C 135.966 4
1 S
- - N . - L N A
i PR R RE RN, B R R AL HO™ AN AN
R 3 Kpe 5 4 NH,
CygHagoN oS Seg Lok i 5 KA e /N 0 15 A JE 7250 = 5 040650
MFEF-2RAY, BTl REM ST R A RIE o FZ 4k = ) '
H) . HAEMS Rank Fl Appm (P& 476555 100 56.0497 e
T SRR I R {5 28) RDDF A7 TR 04 P R 7 T
i A N . | 60 80 100 120 140 160
SATHEF, Appm BN, BRI m/lz 5HET mix
E"J%Iﬂ{j%)ﬁ%ﬂ*%i& ﬁ%éﬁﬂﬁ’ﬂmfgfgﬂi &2 ﬁﬁ’ﬂﬁ%%c4H7NOZSeﬂ,‘]XIC(A)\ MSEI(B) .
) MS/MS B FIZE#(C)

e AN, BTEH EITC R AL A A E (RDB
B) 2B A A A S . 2R E, %
&) 5 1A 1R e R4 %k CHNO,Se,
Appm 4 0. 1 ppm, RDB{EH K3, RI{EEEE, X
H T ZAE AW mlABAH AR, o> FALBCRE R, Hor R4 LUiE . M6 Far 55 0OHGE , %0 E
PR M + HUGEAE B A BE ol 4 5 R b S O 2=y, 6k I ) 8~ Bl 202 (SeH Cys ) BRI
JBE, I 2¢ M5BT A . TOF MS/MS 3% & (1 2C) 153 Formular Finder L& 15 80009 T4 5 —2%
Fii5e4—32, MS Rank Fl MS/MS Rank ¥4 11}, H—Z% 503 Appm >4 0. 6 ppm, RDB{E K3, —ZRJiT
i Appm >4 3. 8 ppmo, TOF MS/MS % ] v i) B {5 5 4 m/z 135. 966 4 WX 1 24 v BOA CHNNSe, h
BEES T2 R IL(—COOH) Jo T R I AUEE (C=C) i 53, 5 Far'™'Fl Ouerdane" ' )FRIE —5, H %%
gL ) A v BE BT H CHSe . C,H Se ZEHIESE 1% 45 W i S BRI

2.2.3.2 CH,0,Se m/z>4180.976 2 Wyl mlfy Z i IEAI 5 fud g S5, it A TI eI in{k

Fig.2  Extracted ion chromatogram(XIC , A), MS spectrum
(B), MS/MS spectrum and putative chemical structural
formula(C) of Se compound C,H,NO,Se
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E¥r, HARENE) A 1. 24 min, XIC AR TOF MS i E WK 3A . BFf/R, @it Formular Finder B3,
S P R RS AL A M+ H G, JET12 M+ H W IR B T R e R e 24 L & T i L T vl
REM)TC AL AN . AR MS Rank Fl Appm Xt P A W GEM) T R AL THET . ST R A Ch CH,0,Se
Bf, H MS Rank A1, Appm A -0.2 ppm, RDBAE43; MUIeRKAM A C,H,0, Se b}, H MS Rank H 1,
Appm 7 0.5 ppm. 1AL A P 0 BE 25 T 7E ] 3 Se 1 ™Se 1) 0 T 5= 05 B T 28U 22 3 /N T
5ppm, [ENRFEZHA100 : 45.3, SEIRE AR ZE/NT 10%, LHZAEYE) T EA AR T
R8N CH,0,Se, HH T HITHA AN FREA HA G EE ST RetE, w20 1F00GEE TOF MS/MS
T TRIIE .

A 1.237 618 180.976 2
201 182.081 3
4 4 |
<
S = 178.977 1
10 1 5
176.978 8 182.976 5
| 177.9807 1
0 r . . 0 Lu L |M Ji. l 1 |1|‘
0.5 15 25 177 179 181 183
t/min mlz
C|55.054 4
800 0
¥ s N
— HO ,'l P 5 \
73.065 3
108.955 0
= 400
S

1349719
200 53.038 8 |82.9404 94.939 3 106.940 1 ﬁ)n_g% 6

o .M, i Mi L ]ll]‘umywuuuhn ,’.Pg.‘\‘.mu | P P .,.‘..

60 80 100 120 140 160

mlz

K3 #ifka CH0,8e U XICE (A) . MSIE(B) ., MS/MS EMZERHR.(C)

Fig. 3 Extracted ion chromatogram(A), MS spectrum(B), MS/MS spectrum and putative chemical structural
formula(C) of Se compound C,H,0,Se

TR ES T (m/z 43 180. 976 2) AL TOF MS/MS RN 3C R, H 280 Fr & 145 Al ) 7 3¢
GBI, S EETE o 4% TOF MS/MS % 81 5 Formula Finder 1Y) MS/MS Details fHEEHE, 52T 2%
FERERLA T RER BEES -4 XA e 1 45238, MS Rank Fll MS/MS Rank ¥4 11, H—2%
JiiE Appm A — 0.2 ppm, RDB{E M3, ZZiE Appm 4 5.5 ppm, 50 F5 —Z Bkl & hr o0 1K
SE4—50, nTLUEINNZIL A0 5 F A A v EE R CH,0 Seo

ZAb A B AR B T2 R SE T RE PR AR IR R T 2 R, AR Ward S5 B $i%E A
SeMet FRFER 203 1, LB ZLRIE F CHSe. C,HSe. C,H,Se #BiZALAWAR AT HE Hy SeMet I B 14
B (CH,NO,Se” ) R NH, TG =8, Hk, 2% C,H,0,°4 Ouerdane 554 15 (1) 2 Fft B B AR e 7K
b A9 M+H WA R 7R 2 1 CH,,0,8e" . CH,,0,Se BOZRE Fr, HEZAL &P 00555 1 CH,0.8e 4
L5 1% /K Ak & B O B8 T CH,,0,8e i B2k 1,0 4 1, 7R AR B — ot 60 R A BR K 1K A
(Methylseleno carbohydrate ) , #F—BiE T iZb S MLEH) . I iZE PN 45 N ChemDraw, i
i Show Analysis Window 437 W] BERI 2L F 5 TOF MS/MS HEE 75—, 25 SR 8% 45 k=0 2 1%k
AV 2B EYRE T, CHSe, CHSe. CHSe. CH,0,. CH,0,, H/J5i#id Check Structure BHEIIIE
TiZAA WA SRR . 1% IR KA A P T RE b 2R 454 X R R B 3C PR .
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2.2.3.3 CHNO,Se MSFililEr, 78m/z}1219.987 44k, % BUAF-E0 6 7 2243 A FRAE i il AL &4
B, TEME TR (TIC) K, ARSI ) 3. 79 min, %ALY BEES F-1E mlz 219. 987 4 4b1 [H]
{57 2434 XIC & B AR, TOF MS 3% & DL 4A . B. %4 Formula Finder 474> TRIG G, S5 REHTHRA
J§ 4 C;HNO Se fif, FeMS Rank 47 1, Appm 47 1.2 ppm, RDBAE N5, FF&REAML &Y om a4l
B HERE T4 ARG AR TOF MS/MS iGN 4C 7R . 25T TOF MS/MS #47 Formula Finder
SFRIE, PIA ST, MS Rank A1, MS/MS Rank 24 1 978 Z 4055 TOF MS 1% K014 25 5
—5, H—FE Appm 4 1.2 ppm, KT Appm A 1. 6 ppm, RDBIE NS5, A — N2 AR
aW.

A 3.788 1518 219.987 4
6
101
41 =+
5 = 217.9880
= =
= 220.097 1
24 51 2159903 21,987 4
]
| 2169914
0 ; . . 04 .”l “l IM i i “ la
35 4.0 45 216 218 220 222
t/min mlz
204cC 173.981 7
1.5
21.0 174.989 9
S
219.987 4
05 4 132,955 5
106.939 5 163.937 5
330386 gp9040 | 1229714 1469588 204‘T4 0
- ! i i i (] | L i }
60 100 140 180 220

mlz

B4 #ifkSr CHNO,Se Y XICE(A) . MSIE(B) . MS/MS ERIZEHIF(C)
Fig. 4 Extracted ion chromatogram(A), MS spectrum(B), MS/MS spectrum and putative chemical structural
formula(C) of Se compound C,H,NO,Se

TETOF MS/MS i &1, m/z 173. 981 7 A N7 5 B e pe A v, L R 5 BE TR 3 2 x 10°, 745l
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