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Fig. 2 Method combined recovery and reproducibility in five meat matrices spiking at 2 ng/mL to 750 ng/mL for

low, mid and high levels for different analytes.
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Fig.2 Effect of pH (a) and temperature (b) on the elution efficiency
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Fig.35ug L' (a) and 10ug L' (b) OFL, SM2 mixed solution enrichment experimental liquid chromatogram

Tablel Recovery and relative standard deviation of OFL in enrichment experiment

Added(pg'L Volume(mL) Eluent volume(mL) Recovery(%) RSD(%)

100 10 91.3

5 100 10 88.35 1.702
100 10 90.55
50 10 95.62

10 50 10 92.50 1.675
50 10 94.48
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Fig. 1 Characterization and adsorption property of P-CD-P5A-P: (a) SEM image; (b) N2 adsorption-desorption
isotherms; (c) BPA adsorption isotherm; (d) pollutant uptake kinetic profiles; (e) rapid removal efficiencies of
pollutants at environmental concentration; (f) reusability. MB: methylene blue; BPA: bisphenol A; 1-NA:
1-naphthylamine; Prop: propranolol.
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Fig. 2 Characterization and adsorption property of P5SA-TFP@cotton: (a) SEM image; (b) BPA adsorption
isotherms; (c) MB adsorption isotherm; (d) reusability; (e) styrene vapor uptake kinetic profiles; (f) rapid uptake of
different VOCs.
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Fig. 3 Characterization, adsorption property and SPE ability of MP-CDP: (a) SEM image; (b) adsorption isotherms
of bisphenols; (c) SPE extraction efficiency of bisphenols at different concentrations; (d) effect of sample volume
on the SPE extraction efficiency of bisphenols; (e) reusability; (f) HPLC-UV chromatograms of drinking water
spiked with 1 ng/mL bisphenols after (i) and before (ii) SPE.
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In this work, a metal-organic framework material MIL-101(Cr) was prepared and used as the
sorbent for a laboratory-made semi-automated microextraction in packed syringe (MEPS). Six
triazine herbicides, including desmetryn, prometon, ametryn, prometryn, atraton, and dipropetryn,
that are commonly found in corn samples, were extracted and determined by the MEPS method
and high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Key
parameters affecting the extraction efficiencies, including type of extraction solvent, type and
amount of sorbent, time of ultrasonic extraction and adsorption, and type, volume and flow rate of
elution solvent, were investigated. The limits of detection (LODs, S/N=3) and quantification
(LOQs, S/N=10) for all analytes obtained by the proposed method were in the ranges of 0.01 -
0.12 ng g and 0.04 - 0.35 ng g'!, respectively, which were far lower than that of reported methods.
The findings indicated that the proposed semi-automated MEPS method was easy and efficient for

the extraction of triazine herbicides in corn samples.

b
HPLC- . N m
MS/MS, Rer diust
M Analytes

i Rotaryencer

& miowen e :
& MILI0ICrVAnalyes 2

Fig. 1 Scheme of sample pretreatment using semi-automated MEPS
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Fig. 1 Schematic presentation of the extraction procedure
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Fig. 1 SEM images of HNTs
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Fig. 1 The fabrication of Fe304@MON-NH2 and the adsorption of Fe304@MON-NH: for TBBPA
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Keywords: magnetic solid-phase extraction (MSPE); graphene /FesO4 composite; tobacco-specific
N-nitrosamines (TSNAs); mainstream cigarette smoke (MSS)

Tobacco-specific N-nitrosamines (TSNAs) are a source of carcinogenicity in mainstream
cigarette smoke (MSS). To disclosure and regulation of harmful components release in cigarette, a
magnetic solid-phase extraction (MSPE) procedure using graphene/Fe3;O4 composite as sorbent for
fast enrichment of trace TSNAs in MSS was developed. Under the optimal conditions, we
successfully proposed a quantitative determination method of TSNAs in MSS samples by
combining MSPE procedure and high performance liquid chromatography-tandem mass
spectrometry. Our method’s limit of detection for TSNAs ranged from 0.006 to 0.019 ng/mL. And
good linearities were obtained for TSNAs with the correlation coefficients above 0.9992. The
recoveries of TSNAs in spiked MSS sample were from 89.3% to 109.4%, with relative standard
deviations less than 11.7%. Our method has the merits of rapidity and high sensitivity. Finally, the

method was successfully applied to the TSNAs analysis in real samples.
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Fig. 1 Scheme of extraction and determination of Pb2* from food samples with Fe;04@AB18C6
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Fig. 1 The effect of temperature on the retaining of B-sitosterol (A) and the chromatograms of different volumes of
peanut sesame oil sample after enrichment (B).a, b and ¢ represented the injection volume of 20ul, 100uL, 200uL,
respectively.
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I, PR Bo-S2 BBl 771k BE IR 35 AE A AT o Bl T X8 I SEBR AR AL T 2%, T %,
TEA MR T, A RRE S AT ACEE AN ] /b o 13 85 1 BRI R 7K P IR B 551 g AN T 3
WG o i 8t e R, AR TARFF R T — P FRAR T B Ak (1) AN G WL 2804 ), R RS PR FEH 558 A
AN BT B, (RIS I8 Bo- 52 AR Il 771 5 ek R ik 1Y) 9 - 28 46 A ELAE FH AN COFs i 3211
- HE B A SEEUE A T Bo-S2 A4 BBl 7715k B AR AR & R AT o

# 0.lmmoll,3,5-=(4-ZF )% (TPBA). 0.15mmol4 4-:4 —HE (BPDA). 20mL
LB SNREAE—#E, A 2mL3M SFRAE M), 2R N R 15min 1535 5 L0
FHHVEZEMEL (COFrppa-srpa)o 3 EIH) COFrppa-BrpA~ 0.2mmol X Z AR . 6 mL 1Y
SHZE, 14mL ENHRA A, I 2mL3M LERYE 70°CIR V. 4h, 15 RIBERRIR DhBEAL 1K)
M EPEEE (SA@COFtepa-srpa) MEL. HJEH 50mgSA@COFtpea-BPDA IHA 2.1¥33mm
ANGHIFE, B EAHZE RO . BE SR ARA T . FIERE VL NI V2 DU RO
E £ TSR S A 28 [ A AR - o RO Co TS G R 4, T A8 R Bo-S2 AR 7711k B IR FE 2k
wBET.

145 I AAS [ A RE ) BAT B A 2 AR E 1, TR BR. 383 COFresasroa M EHS
SA@COFrpasroa HIFI LT 2B (SEMD K, wJLLEBIRTAEMATIE, PIFMRRIES
KA TEAE, I AR RIS A3 5] S JTTERI 704 T SA@COFresa-sroa FEHH K,
FH T COFrppa-spoa MRF s 2 55 D) B AL IR R ) S e

1 9 COFrpaa-seoa M K5 SA@COFesa-seoa MK X 406 H T REIE (XPS). 7EE]
la "PJC S JURMIE FUE, MAER 1b hER S STRIE SR, JFH O JTERIME 5
WA P, XL T FRIEXT COFreea-spoa MOEIRTH DI REAL I LI ST o

ARTAEH, FATEHPMAFE COF #k (B COFrppa-sroa F1 SA@COFtpeA-BPDA) 2HIH
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T (pH=9.8)=25%/75% (v/v), Pt Ai# A 0.1 mL/min, Ye AR A 200 pLOEE 0.5 min-2.5 min
Z BRI 4 BRI I 1 0.1%F IR-— LK (pH=4.0)=25%/75% (v/v), 43
BN 0.8 mL/min; AEIRCA 40°C, A KSA 213 nm. B 2 AT LA H, 48 H AR
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MIREER AL, HI55 T 2P & A5 COFs Z (A AT BHEF, s/b TR S ZE 5 X &
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B n-n YESVERIR T W 1E SA@COFtepa-srpa ZE UM KL L B AFIIE S M & 4HET N
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Fig. 1 (Left)XPS images of (a) COFpBa-BPDA,(D)SA@COFT1PBA-BPDA.

Fig. 2 (Right) HPLC chromatograms of (a)spiked RAC, CLEand BBT inbank pork samples after extraction
ofCOFtpBA-BPDA;(b) spiked RAC, CLEand BBT inbank pork samples after extraction
ofSA@COFteBa-BrDA.Conditions: the sampling solution: ACN/0.2% formic acid solution=80/20 (v/v); the
eluent: ACN/0.15% formic acid-triethylaminsolution)=80/20 (v/v); sampling flow rate: 0.10 mL/min; elution flow
rate: 0.10 mL/min;collection time span: 0.5-2.5 minute. Peak identification: (1)RAC; (2) CLE; (3) BBT.
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frameworks as selective andadvanced adsorbents for the on-line preconcentration of traceelements against the
complex sample matrix.J. Hazard. Mater.,2018, 344: 220-229.

[2] WH. Ji, RH. S, Y.L. Geng, W. Liu, X. Wang* Rapid, low temperature synthesis of molecularly imprinted
covalentorganic frameworks for the highly selective extraction of cyanopyrethroids from plant
samples.Anal.Chim.Acta, 2018, 1001: 179-188.

[3]Y.H. Song, R.Y. Ma, L.Hao, X.M. Yang, C. Wang, Q.H. Wu*, Z. Wang*.Application of covalent organic
framework as the adsorbent forsolid-phase extraction of trace levels of pesticide residues prior tohigh-performance

liquid chromatography-ultraviolet detection. J. Chromatogr. A,2018, 1572: 20-26.
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B AZBAE R N RAERS, TS 2 —MH AR POSS-E A f1 s if — 4 =M RL(PPG) . FiT
1319 PPG Z A R 2 I H HAKAEIR(JEFEZI0N 1.95 nm)ZH B ) S0 B FL 5 (Fig.1) . 1X
SERA AW T A B R A AT IER, R R E RS T MR R I (26.197 mYg),
NAACH R 2 S PR L T 35 s A AR

52 | AFE A A PPG 2R I IR 4T 4. 75 pH 6.0 I, F&T PPG 5 B-7.3K
FEHZ MBS EIEN, PPG X) B-FLER SR IR P % % Gzt e 1 A 55 L ASOREUT 1) B 1 0 2
FiiEAEAYS o-FiEE A Fig. 2). EREFRMT, PPG X B-FLERE AR 7 & mik
1570.4 mg/g, I T Tl A4 0 34 2 B 85 1 2 22 A MG IEE(59.2 mg/g) IR 45 226 5 J.(120.0
mg/g). K IZAAAR TR LSRR b B- LR BRI B, MRS SR Tris-HCI 2%
PRVEWEAT L, SDS-PAGE %l k45 B Fig 3 A, REIL PPG &1L AR /5%
5, TTRAS RN A E RS 1) B-FLERER IREA . AW 745 B W LL PPG AW 7], REA &5t
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Fig.2  pH-dependent adsorption Fig. 3 SDS-PAGE assay. Lane 1: Marker;

Fig.1 SEM image of PPG.
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EYIBE IR A LRGN TSNS, EREF TN — R AR
AR, W AEAARE VI AR SN e Bl YRR R o AR T B A T e
RN FHUREARR OB . 0%, N —SERAEY), BT EEA. b EARA IS
JRIE SRy, HIF TN EAR S, O S I AR AR . G PR 85 IR AL A, 5T
AR BRI, FEDFES ST S B #8E Cd B, — iR st = Ll
BN IRBLIERL . LARTAIBE FER T, PR YR 38 I Bh T 48 i@ pomd s2 4% 2. fokerill
LI BRI AN T T iR E R a T EYA KRR B R B REE N SR, Y
A T EA R SAARE AR, RMERA. ik, A0EIF R dRkaie
Aed SRAEY) A S VIR

BATEBIE DA R T AEPIR Co@Cos04/0CN  HK AT K] 45 oA Sy fd i 17 40 35 B
(MSPE) W7, 23wz RSB AL A L B ERAL, K I Co@Co304/0OCN Hik 1)
TESRT LA N5 E AR B2 fk TR AR B2 et [|], R oK B2 A A kL B AT S 1 (MR IR AL
fH 473 emu g'). &SN (1.75 nm fLE %) HERMAKERRA MRS H ) H
() - AHEAE S S E SR AL N B A B T IR 2RI 0T, Redim 5 h i E
BWEMZER R, SRRt E E£0R. dt—PNHET Co@Co304/0CN 1]
MSPE-HPLC-MS/MS J7i%, W78 7 &I =R R (BIW-3-282 (IAA), 3-M5| VN2
(IPA), 3-W|BE TR (IBA)) fEEEJBMNE NN, S5RKH, 75 Cd B 7 REVEIIFE M
AR AR R, RIS Cd IR, TAA SRl BERAKER, 1BA 4
KEHAPE . XATEER Y TAA LL IBA BHHUK. FRS, KIARFES IAA & BN R,
HIF TAA SEARLER, 8T 4 20 f5. ik, SEARBHREL A (7. 100 17
R AT T, 152 TSR, RPXEEDEETESE Cd FIHE R Y .

ZM U X E A R E N R P E RN B B E ST, BT —
Fhiaiea, A%, RERIRERYEZE MSPE-HPLC-MS/MS 7087 /1%, fERAEFIETS, ik
LRPETERIFE (1.0-1000 pg mLY), A MIFRAE (0.2-4.0 pg mL), ZtEREF (R2>0.9985), BHHE
eI (RSD<5.9%, n=5)if. ZIENHTEIFERF IAA, IPA FlIBA HEEURI 3 H, Af
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PR N Cd i 2R P B AR AL AL BESE S FI40 , 7T DLfEdbny 5 Jm il T AR A=
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AT ST A 73 e EE U, TR SRR R ML R, S i Hoa AN AT/ (A1 3
XERRR R AT E R BRI, 25O8IE, FERE MBS RNIET, ikt AR N
i BRI IR — o AESERRRER I, R 2% B s & BB, [HIUE RS
EERE i AT AL B R DASR 5 23 W 45 SR (v A B RORG 4 B o AR AEEUER. (SPED 2 (i il Aar il o
i H e AT AR BEROR, CBOR R FEARA T Se 3t 1 i R A M ik Bk A B 7044
Ble FET, 5B PRI R A 2R E VEAS R BRI S AS o, Wk AN W 6 <5 )
ARBR AL 2 N o PRI, R R R PR RE RN SPE W BN 7T R A5 JC N E 2

ARSI T8 T 4 SR - HLHESE AL AP0 (MOFs) il JB R AR FE2), 1331 7 B gk
TR B BUE I RETE RIS 2 B GUK B FEA B Col TAEARIR N AR SR iR Cogh
KPR, BEEIREETH R, CoBRRURL TR MR S L ITRAN KT o S29UKE DRI T
P CoZ R FIURLAE SRR SR BB A TR IR FFRATE, BATRAMEHRIBAE K, MR, mIKE
BREEIECT , WEEARIH CRFFAE SR IR E 26 AF T o AN, MOFMBL I BT R A e il 72
R REARE T, BOTHRAPURT 1T RRE AR WS AL 2, 1 B 5% 1 IR 7515 H
PRI TR AR A B . AR AN R IR SR AR . T MR . B K
SRR M A S REE R PRS2, RIS RS M INAEROSCR, ROy
XA A R R3E B AR B AT E

K AT RHEUMSPEIR IR, 45 50 € - RS B BR. (HPLC-MS/MS) R X 42 [
2 K b R R R R AT R, LAl T VRBR R R R, ORI IR, AT 1], pHAR SR A
FERAERIZAE T, ZIERARGERIZETEE . R R AR AT A B . X b 5 HAb R
T PR TR RE, BT PRI (45 min) FIZRERFH U KIMRA. MRz &
AT AR AT DA M AR AR 72 I BN B SE BRI Hh R R 3 B R Al
S5 3Lk
[1] Dawson R M. Toxicon, 1998, 36(7): 953-962.

[2] Dang S, Zhu Q L, Xu Q. Nature Reviews Materials, 2017, 3: 17075.
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Fig. 1 Schematic diagrams of Fully automated plasma proteome sample treatment system
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Fig. 1 The synthetic mechanism of MIR and MIMR (a), SEM of MIR (b) and MIMR (c), and Chromatograms

of coconut juice (d) and bean sprouts (e) sample.
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Fig. 1 SEM of GO/Ppy (A) and IL-TGO (B), PT-SPE devices (C), and chromatograms of the samples (D)
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PG FE R B AT PR IR I R SIS . s O SR k- S5 A B A i &R
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IKFEFAE T 6% NNAL-O- Glu IR HIIR Y 2 pg, EEBHRIY 10 pg.

MRS ARG TE LR PO K i AL T & 8 R ST F0 58 o0 R S8 o0 7E N AR AR AL, I
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Fig. 1 Platform for smoke metabolites online hydrolysis and detection
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I OB A (HPLC) S IR ER AR HE I VR AR B J5 3B kA7 I 5 IR H SRR Bt i, 0
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Fig. 1 Optimize the amount of amino magnetic sphere Fig. 2 Optimize the ratio of amino group to epoxy

group
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Fig. 1 The synthetic route of MOF-235 and the removal of two dyes.
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e L FH T it () - 2 T o I LR SR R AR AR A IR B — IR IR (107 mol BX 10712 moD),
IR XS B AT, B AP SARAS I — e A H R . [EAHAEEL (SPME) 4K AF .
I, EE BT, BARR. @k K5 55 eE S S 2 A
FIHE M. B, EZPASAR . SPME /&8 T ELF4E H IR BRCK BN IEZE, His
VITERE SRR R 2 2 (RS B P, 3T S s 4R Rk, PR BA & E BRI 2
PREIRA DB . WhAPKMEESE2E (ZIF) i) Zn-N A BEEERE 4 O AR e A
BA RUF e A2 Ree v, S FLBR AP Le R AR, 7EMR PR B 05 T ) 2 fd
M. BETHBERZ R SH —MBKIEEAR R ZIF 25, RXTERES 705 BH 2B K
KBRE 77 ZIF SRR TG . Kiwon S8 N TR I, KH & A ARG R AT 4A ZIF
A PLES: . KR RE AT ZIF A LR Sk ERsEa oL, Al o — R s 3@ 14
FHEFE . AR TAER VBB A LR 224t ZIF-8-90 ¥R 78 TE A BN AT 4 |-, il
& T A4k ZIF-8-90 %2, XNREIAT TRAE, AT AERSA:, ERAEEIGRMGT, KA
HI AL AT 4E R GC-MS S Tt 8 25 0t ASrp TOP SR A sl ( U | BRI L S
TREFIZEIE) 10 & S S A

S5 3Lk
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1EX:

BT 2EPRE S R RS I S 2 v, (AR R TE B RR IK 1) = 4R 5 0 B A A S,
KL, TEBERRAGARZH S 0 #rh, DB R R —FiE A g = S A o BB L Ik . A0 4
BT — P R AR D e AN E — e & B ALK S kL, H T BERR AL BRIV BT 1% 43 7
B Fes04@TiO-ZiOr@mSiOr K B &M ELEA A P/ fLIEIE . BTN Ze-O F1 Ti-O
WU SR A5G S0 A, S0 T BERR AL IR = SR 2 . SR —& RO MPrKRE A6
kb (Fe;04@TiO,@mSiO; M1 Fe;04@ZrO,@mSiOy) AHEL, o BRIk AN 22 B K 1) & R LA
TARKEFE S, BURMEEL . BEETHEHE, Fes04@TiO2-ZiO@mSiO; s UyHh v FH T
MONZEMER 3R N IR B RR ALK . B Je, —FRSEE H 30 NS 2 A2 28 AN BBk IR K 1Y
PR PEBERR R o UF B T AORHE B R A IR 4H 25 23 B v (1) B K RV 77

Coating @, Depositing
TBOT/ CTAB/SIO,
zirconium
isopropoxide .
Fe;0, particles Fe;0,@Ti0,-ZrO,NCs  Fe,0,@TiO,-ZrO,@SiO, NCs  Fe,0,@TiO,-ZrO,@mSiO,
@ TiO,-ZrO, nanocrystals (NCs) e CTAB G CTAB cylindrical micelle

Fig. 1 Synthetic procedure of Fe304@TiO2-ZrO2@mSiO2 microspheres.
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YR Sy TEIE AW BRI RO

HEEE B = MEOR AR, B R AR R, BRI TR R BN Ha 5
T~ SERAERR A TR R A S . RIS, e R A A K BT IR G RO
EEER, BEE MR R R, HARE AR AL, =PSRRI = 51N
BT N EALEFI R, S 3 AR AR -

] ARSI P 2 1) 7 VR A e OO v . AU ik, BB I BR & . HAE
sty T AL B SR [ RH AR, A G0 1) ] AR AR BUEORL R 2 S 36k, 7% 5 B RO AR I 5
PR, PWJEsmir. RMAD TSRS & R ELEE S (MIP), REWSFEMEM ) B s
LR T I B ARYD, RO E BRI, AR T 04T o W0 R R £ (RAFT)
HEEES, i sl NEEER IR (RAFT) kM B HIIREE, SSHUA R BT, ff
&R G TEAEE, WEEE. BE5VERGE G, 4 HRARE s —r)
7T ENER SR

UG eI AR 731 PR RG D e A, SR AT 00 B i R B e A2 e 3R v 1l
DT EHEREY), IZEEVRIRMEREIEAT I, SRR, REWMER M R
39.3mg/g, IEENIER AR AR AN 14.5mg/g; B BLGE B X BB AP ST
RAL, S5RRY], BRSNS —, 2BUELs . R A N RBAHARURRL, S5 A mik
WS TT %, X3RO B AR BEAT A RIS T, MRS RO 1.64x107
mg/kg; BT 93.2~100.3%; IS HEME CI8 AL, =851 LRCREL, fefik
M LB R IR i T O SR B RONE , SR A R0 R A RCR A e SR BE T, N b dl
IWERE (K0 B 5 SRR TR

Fig. 2 Chromatograms of apple samples
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KRB SEMANEZEM R, BIEEEER, BiER, Jeinats

M EHLE LR (covalent organic frameworks, COFs) J&—JH#fijc& (C, H,O,N
B 5 @ M R 2 LA NUE SR T, B SRR, EeRIA R B AL
SR EE RUFERE A, T RAE A0S 0, R Sl A i i A B T SR B0 el XD P i
2, JB 41 (parabens) & X R FE R IR I BRAY, HHRAE B . At BLZG M b7 JE 7).
{2 AR & NEE T NEN W TR, S R & —E s 3. Fik, JF
Rl RBCE 200 JE A S Be 2R B S R At 5 R B o B AL S5 S0k T3 4 R S
TSN A R T —Fp = eI G MR 228k (3D-COF), #3771 N2 43 B A A
WOk s VYR e W FaIR BT IR, IF45 &0 (03l BT A 2R (gas - chromatography-mass
spectrometry, GC-MS) KX} JE V& BE AT R o AHF 72 O i@t SEM. TEM & 2 F R 6 ik
[ 3D-COF #ATRAE, 5K A B 3D-COF & —Fl LUEEIR T 20AFE1E . IR TEIR G544 1)
ML RN RP—. et Ra (i 1 fras). lid GC-MS X b2 Hi
J& W JETA S BEARAET A TR I, ] LUR B 3D-COF X JEJH &R & S RCR -+ 5% (W
Kl 2 ).

DTGA%/min

i . “.““ e Temperature/('C)

Figure 1 (a) SEM image of 3D-COF; (b) TEM image of 3D-COF; (c) TGA image of 3D-COF.
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Figure 2 Chromatograms of parabens at 100 ng/mL; (a) direct injection into GC-MS and (b) by DSPE coupled
with GC-MS.
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KA : FesO4 YRR T, 0 TEIE, B, SIFUAFLIIE, 2.4,6- =HE KB

DUk i (CDs), FesOs GKKI 1 NIEH%, DLAFHUEREY) (MIPs, 2,4,6-—THHK
SRR SR A £ SR FH 2 ) (L v il 2% R 0 ED 28 -5k 1 R 644 (CDs/FesO4@MIPs) .
K 5 F - R (TEMD, Re & (Ul X G4 (EDS), MR #2171 (FT-IRD,
Zeta BA750HT, X BFEATH (XRD) Fgg JlE (VSMD *f CDs/Fe;04@MIPs & & #1k}i
ITRAE. 4R KW, CDs/Fe;04@MIPs HAGBKIEIAL-FE451, FIIRAEHN 200 nm. ZHE G
VI B IR U (e e e MRy St R AL R, o] DL R IR 2,4,6- — A 2KE) , ERTEIE 1
N 3.60 FET UMK, FATEN T —Frm REEFEREEH T 2,4,6- =K 156k
T FERAER AT, 2,4,6- = Hs 3L AWy (RS 7 By 1 nM-100 uM, FffA
BRA 0.5nM. 1% 7792 IR T H R AKFIR K EEA T 2,4,6- — A5 LA ARSI CInbRi%),
[ AE 89.4%-108.5% 2 1] (RSD <6% ).

a‘.

QJ TEOS NH,H,0 O /o Y
—TROS LD Rt
O JO APTES TNP rebind 2
‘ou
‘i
bltl
q
a
o . cps g
E
Q: Fe0, . imprinted site 2

Wavelength (nm)
rig.1 11C glapuival audlact UL uid WULN

ZHE k-

1.J.J. Dai, X.Q. Dong, M.F. de Cortalezzi*, Molecularly imprinted polymers labeled with amino-functionalized
carbon dots for fluorescent determination of 2,4-dinitrotoluene, Microchimica Acta, 2017,184: 1369-1377.

2.M. Wang, Q.F. Fu, K.L. Zhang, Y.Y. Wan, L.J. Wang, M.J. Gao, Z.N. Xia, D. Gao*, A magnetic and carbon dot
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In this study, a simple, fast and green pretreatment method based on ternary hydrophobic
natural deep eutectic solvents (NADES) modified nanoferrofluid was developed to analyze
polycyclic aromatic hydrocarbons (PAHs) in complex samples. In the process of solvent screening,
the predictive model (COSMO-SAC) was used for the selection of optimal eutectic mixture
system. And then the proposed method was successively applied to the determination of PAHs in
12 kinds of coffee samples with different roasting condition. The entire procedure of
microextraction only took minutes to complete. It offered marked improvements toward
ecofriendly analysis of PAHs in food samples with high selectivity, high sensitivity (LOD
0.31-5.94 ng L') and high recoveries (91.27-120.62%). These illustrate that nanoferrofluid
composed of NADES and magnetic nanoparticles possesses a high potential for sustainable
analytical developments. Furthermore, the strong interactions between PAH and NADES were
found by quantum mechanical calculations, where a significant reduction of the band gap and
charge transfer in the whole system were observed. This lent more insight into the selective
microextraction mechanism of NADES toward PAHs. The introduction of computational approach
provides a fast and effective route for optimization of the sample pretreatment conditions and
mechanism investigation with remarkable economic and environmental advantages.

References:
1. M. de los Angeles Fernandez, J. Boiteux, M. Espino, F.V. Gomez, M.F. Silva. Natural Deep Eutectic
Solvents-Mediated Extractions: the way forward for sustainable analytical developments. Anal. Chim. Acta., 2018,
1038:1-10.
2. N. Lamei, M. Ezoddin, M.S. Ardestani, K. Abdi. Dispersion of magnetic graphene oxide nanoparticles coated
with a deep eutectic solvent using ultrasound assistance for preconcentration of methadone in biological and water

samples followed by GC-FID and GC-MS. Anal. Bioanal. Chem., 2017, 409: 6113-6121.
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K T BN, REPEDOCHPKRGIER, AR

g K RiF (Magnetite nanoparticle, MNP), & —F BAG &L Q0K EL, 17BN
— PR B AR I S T AR B . AW TR AW s TR, i
Wiy, WENEDIAARE AT DUR G SEI B AR ST B o0 B8 6, 8 Al 40 1Y) 55 L B DR S A
T R R AN R 22 55 0] L A MR KL T2 s ik B 5, w] DU R0 T A AR A,
TG AE 23 B I AR 5| S B 1 o 5 A DS R 1) B 1 B RV A 1) R, DDA e AR R R AN
BT, B0 (Quantum dot, QD), J&—FREALEE. Titbes. Bifber. ThfLEHssE
TEHA G A R S s AR AR, B BRI I i Ak 45 4 5 i G i, 7R 58N RS T
AFERSE S ANEM B R SR 2 B AR B RDE, RAARE/ N ET RS Rk 5,
FEAEPIRE d f PRod A U 5 PR Bl (g BA BRI AR #6351,

AR ZFH AT T — Mo B ROCAK B SR (MNP-QDs) 81, i [F] i) A
BN R EREITE1 DL K B SR ARG 2 1 e, S E R4 A P 2 s s il
HABOSFER R AMKER . 8 T A= MBSO . 1% B E A MR E AL Rl . IR
PSR EA BRI AE N ME

AL, MNP-QDs N#EA, R ABREAR, WAEBE. K- mRERERE. B
FENIGEE AT RE A, NN S XU M e Jl o LA 65, DU A 2 ke iR 9 51
R, F R EERRAE MNP-QDs R 11 14 8 7e-4% 45 16 B REPE 5 0 22 Dl g B 1 Bz 5
A4 (MNP-QD@MIPs), FH AWMt BirEE B RE > 5. L3R @ B 5
EE (TEMD. X HFEATH (XRD). IRBNFESRBETRIC (VSMD X il £ (IR KR A A0 o it
ITHRAE. EREKW, #1411 MNP-QD@MIPs 73 BtEly, Fifgds—, nJUFrRgda  HinEA
N, WS, EAMIREIAE R T REE Sl R R 3 Stk . Rt T,
VIR A YILE 15 3Bk 20 BT, B KR B 25 B mlik 645 mg-g!, BIIERA+24 2.15,
B KMEAEEREE N 40 emu-g s 45 I 8 A TR TE DO BN S S W RCAIG . FERTRE . {88 FH 15
B MR LR EELE, & T ORHEEAE Sl bR R B i RO 4 B S 4k

Fig.1 Adsorption equilibrium time of MNP-QD@MIPs and MNP-QD@NIPs



Fig. 2 The adsorption capacity of MNP-QD@MIPs and MNP-QD@NIPs
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Fig. IMALDI-TOF mass spectra of the glycopeptides from 100 fmol-uL-" HRP tryptic digest: (a) before the
enrichment, (b) after the enrichment by mCTpBD. The peaks of the glycopeptides are marked with red stars.
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KB RO G, AHLERE L, R ORI, BARAE

1ESC: DA 5 SRS A T 2 T (V) KIS BANVE 2R, 35 THREUE 244
MR AR LR . ZMERE R AR R =R E BRI
(905.3570m% g) FlmfLiE (22.1816A). h4h, E&A KRN Zr-0 2, 5 E5REHE LR
MRFETERL Zr-O-H 8, FHEAPREREN, 5Tl rn ME/KHEER S0P
VER o ZARRHEAE A AR R B & & THRIGE LAY, HA SRS AL = ks .
T SEECRAT, BRINEESL T b7k, L T SEBRRE I A BT Bl R ) g A2
K779 B T8 R EVE L 0.2-250ug / L ARG IR 0.1-0.5ug / L.ZEX TR 7,
MOF-808 ¥ it Ui i FIAE SPE #4 K}, T3 B DUFh R SR L RR PR 77 . AR i) 25 87 52,
POd BRI HL T LB N o 07k ORI R T SERRAE b PAA e, BA R
e, B AL R AR AL A A D3R T BRI 7).

Fig. 1 The SEM micrographs of prepared of MOF-808 (A) and the amplified MOF-808 (B). Fig. 2
Chromatograms of (A),(B),(C) were orange juice, mixed juice and tap water samples extracted by MOF-808 based
SPE.
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KRB : 2 FENEREY), BAVEBEAAZEH, BERR R, oo G- B R vk

B IR B FL#R77 (Organophosphate flame retardants, OPFRs) A& —F i3 7= fih xfE SR 7Y
AERSE AL, TN AT RS BEMR S BER S ST T
e s, PR E, OPFRs 2 — ISR IREI N A T3, B W I 2 3504
SN FME SEuENE, ASKWRA &4 OPFRs R KA. Hr-h EEamls
X RER R AR K M 12 JR b OPFRs AR P= AL e A PFAt A& OPFRs A %2 85 /K 1 (1)
brEY), R —2KH5 (Diphenyl phosphate, DPHP) &A% H i =11 OPFRs ARl =412 —,
DRI 3 7. — Mo U K DPHP 25 8 1) e 208 3270 S IR it BT AR B U7V RE 0% 9 JF € OPFRs A
TR B PP PR oG R R S o 0 FEEEOR SREVE A ZE IR R 45 &, S (RN 5B
TR [ A 255 Y A 3 e T R AR A N 5 BEZE ) i), RN R e . SRR = A
Sy B RE B 5, S S AT S0 T P O R A R B R (bR o, A
W FAE B A B IRHEYER FesOs 9K T3R10, IEEER-ERE— P& THL)E, 153
X7 DPHP H A RE PR R g 7 F0 iy W B 25 = e 70 1 BN SR 54 (Magnetic molecularly
imprinted polymers, MMIPs) , i fLAVAH G SIEES S AR 2 57 A R 1t [ AH A HL. (Magnetic
solid-phase extraction, MSPE ) #i &b ¥ 75 %, 45 & 5 WOHAH (il — 8 BE i 3% 75 (Ultra
high-performance liquid chromatography-tandem mass spectrometry, UPLC-MS/MS) X JR#k 1
(') DPHP #4758 &0 HT. 255 RM, AR MMIPs 4} DPHP HARERPERIRE J) LA AR R
IR PR o TERRAR IR SEIR 25 F T A7 VIR Y O 0.1-50ng/mL (R?=0.9945) , #&
HIRAKZE 0.035 ng/mL, £ 5 IFREIKER N 85.8%-108.9%, AR AR w2 A 5.1%-13.3%( Table
Do ZA AR R . REE R, HEA RIFMUEFIE SRR, 7T H TR IR
DPHP 7€ .

Tablel Determination of DPHP in human urine samples by MSPE associated with UPLC-MS/MS.

Inter-day Intra-day
Sample Background Added Recovery RSD Recovery RSD
(ng/mL) (ng/mL) (%) (%, n=3) (%) (%, n=3)
0.2 923 8.4 87.9 13.3
Urine-1 0.61 2.0 95.1 9.6 105.8 10.6
20.0 108.9 11.1 100.5 5.1
0.2 89.7 73 85.8 7.9
Urine-2 0.54 2.0 93.7 5.9 94.7 10.5
20.0 96.9 6.6 102.3 9.8
0.2 90.2 10.9 93.5 12.5
Urine-3 0.74 2.0 88.5 8.5 100.8 11.6

20.0 92.7 7.4 101.1 9.3
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R o EIE, ARG, R, EE el

& A (Quantum Dots, QDs) J&—Fh R4k 1 FARYK AR BGUKLR . ST R
~H > 3 (I SR, FOMRL R R ST K S A W T SOV R A R4k, TR R B R R
MEZER 22 (s SRR KINYHE I %), ET2EMSERE T 2
N, BAWKEIV TN AR5 2 FEIZEREY (Molecularly Imprinting Polymer, MIP)
S 8 FH 3~ BV AR 1) 4 H SR 3 1 B L A5 M AU 23 (B 5 W RN 45 67 i 5 42 DT TR
HAR SR A R B R B 1= o PR A DLR T RO, Hil 8 -2 450 4
ERTESRAY, PNz -G E TT DU B A SRR 43 1, I B T &7 s RIBR 4 2 R A7
EERTRERERERE, 2S8R 75 H SR K AR RN — AU, EZ R KRR,
il 4 1 B 0 BN A I PR R B S5 NN IOASEAR 20 FIR BE R g, TR, o] AR B X
s & HARE AR TENEREY, M TAEMWR S FrE &5

ARSCK T R FEN R AR G A, il 4% T — R TR T S IR S TN R AR
VAL 2R (QD@MIPs), FKH N FH 24 1M 21 2R (1 (BHD) ARSI . 1224% I 28 e L 1 i A
SR A RIS WU 8 1 2 B3R B A5 WA o AR 2 1 s i e A R B B 6 77, A
Ik, xR EAT AT G I B R AR R e, 2T R T A S ER T
Z B P RE AR I T S EE T IO K, M TS R A 5 5 .
SEEGAERKE, 1) QD@MIPs Xt 4+ 41 8 [ B A U 25 M R, WP~ (8] 15
min, KRR 60 mg-g ' TEHRAEM T, BHb (5806 K 5HIRE R IEL, /£ 0.15~2.3
umol/L [V FETE [l A R I AR PE R &R, AHOC R EH 0.9869, £ Hi BN 0.097 umol/L. 4+,
il 45 1) QD@MIPs HAT IR BUIE I, 75 [F) (I B 25 10 1 RIS AS [ (1 e JBd R B 2%, Jdi ik
VR R T SR AR AR I R RO B SR XA A RS ) S I R R, AR,
ERVERIE, FLAT R kBt AR S e SRR AS DU AR 5 o0 A B BRI RE 77, I mT T R 2
FAB ARy R BRI TR AR BT 43 5 AU R A 1R = (1 B R T 7

450 -

Fluoresce

Wavelength/nm

Fig. 1 Fluorescence quenching spectra of QD@MIPs with different concentration of BHb
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KR % &, Captiva EMR-Lipid, HPLC-MS/MS

FE . AR Captiva EMR-Lipid 454 HPLC-MS/MS #5377 — R/ M i 4= 20 2 btk 451 25 25 110 70
T35 2T BA PR AR B A R 2 A T VR AR T AR AR AR DT ) E B BR (S/N>10)
N 100ng/g, MR (S/N>3) 735~ 50ng/g. 25ng/g. 25ng/g. HIJEF 25 [ VAR C H1 1 b vie Hh 26 75
10ng/mL~1000ng/mL ¥ Bl N £& AR 5C U, R2>0.99, MEFIEF AL 2E5 . B8 07 -7 18 [l ik
K5 73.0%~76.4% 86.7%~102.6%- 91.6%~94.0%, RSD<8.7%.

1 5

ik

R R 2B TR B R RPUEAY), T TR IRPA M W 0 s (R AT PR . LR BR
AEEBRBE S SR PIA- L5548, SRBRWE A BE 3 0) 4 B8 107 ) BR T8 IO B S P W 5 I T kB R, X
T H AR 2GR T TG T 24 4 (0 A 6 BR B S RS 7L s 8, ERTR ML B R A Re A B w1 . SRR
M3 2R — MR N TR A I g A= B LB AN GIE L, R R AR WA = AN, ShERm R & 2
W SE R ER B B £ N SRAE & FHIX Pk B Eh R RN B2 2R I A W0, 2o R A T P~ i s SR AN
FIgZme, B4R X R R Ie 2 LS RO N . 56 BRI B B E HAEA- 95 AL RGO
JHFAE A ) MRL {43 %4 100pg/kg. 100pg/kg. 100ug/kg. 400pg/kg. 1000pg/kgll,

2 BPH ik
2.1 3 5 0t

Agilent 1290 Infinity /& 2R AH (1S R4, Agilent 6470 HECTHE R 4t, Agilent VacElut 20 [&4H%E
HUeE: HIR. O htalal; bruish: MEI&ER, 4if5>99.8%; Agilent Bond Elut QUEChERS %%
Hyihfl (5982-0032); Agilent Captiva EMR-Lipid /M¥ (300mg,3mL, Part No.5190-1003).

2.2 VTRBCH

FRUE S T 0SB A ZECH R 100ug/mL BIFRHERE S 5% R 5. B SmL FES N
ANF| 100mL FEHA+, HOEER

2.3 FEARATALER

FREL 2.0£0.2g ZFAHZY CERFFIAE) FEd, IMAFREL T, A 10mL5%H R AR ET, W
JEHREL Imin, I 5982-0032 Eh 417 i€ 1min, T 4°C N &0 10min, B 2.4mL EiEWIIA 0.6mL 2 51
K, IWHER~), Bl Agilent Captiva EMR(300mg,3mL)/ME:, /M, MHBTRS), HiEdEk


mailto:cuiling.wu@agilent.com

Ji§5, HEREHT. R FARIRIRE S, TE3EEUS IO 2mL /KR ST, SRJE BN a ).
2.4 UK
2.4.1 itk A

a5 48 Poroshell 120 EC-C18 (3x100mm,2.7um, 3 [E Agilent A F]), JiiahAH A: 0.1%F ELAF 2mM
CLIREKIEW, WRENM B: 0.1%H R ZIE; iK: 0.4mL/min; #EFER: 2uL; HEiR: 40°C; BEE%
1 0.0~6.0min,10~60%B,6.0~6.1min,60%~100%B,6.1~8.0min, 100%B; 8.1min,10%B, /5T 2min.

2.4.2 JFiE AT

EYRE: BSIY, MR N MRM, FESIEE: 350 °C, TS 7E: 9L/min ¥H< R
325°C, #4<AiE: 11 L/min, B HEE: 3500V C1E), WiBEHEE: 300V C1E), B 1Xt:
411.5>363.3,411.5>112.5, WZHE: 110V,15eV(411.5>363.3),23eV(411.5>112.5),

3 R
3.1 2Rt Vu Rl S A PR

MR F R T T A RS SR EER (S/AN>10) 4 100ng/g; FEMFR (S/N>3)
AN 50ng/g. 25ng/g. 25ng/g. HHFE S IS TRECHI AR AE I ZE7E 10ng/mL~1000ng/mL i ] P 28
PEAH G R, R2>0.99, trdEphzk LK 1.

Compound1 -7 Levels, 7 Levels Used, 20 Points, 20 Points Used, 0 QCs Compound? - 9 Levels, 9 Levels Used, 24 Points, 24 Points Used, 0 QCs.

2 x1054 y = 282.453393 * x - 3647.750549
£ 275{R"2=0.99855615
& e Type:Linear, Origin:lgnore, Weight:None

& 225
175
15
1.25
1

75
05
0.25
0

Bt 2o o b sio w0 o a0 sin ho TRk b do o b e, 5 kB b o g o e,
Fig.1 The matrix-assisted calibration curves of pirlimycin in bovine liver(left), kidney(middle).
fat(right).
3.2 JHEM R SR

B R i BEAT N [ R RS 2 FE S0, [ 2 AR B8 BRI SR 30 n 1004
200+ 500ng/g IR BIEE 2R AIBRAE S, FEZIA IZKTI, ISR AAE NS b i 22 LR 1. Wit 2 AR i
ds AR B RIRITS AR ZEBUARAEML . 7E 100ng/g WIS 7 MRM (i & LA 2.

Table.1 Recoveries and RSDs(n=3) of spiked samples in blank matrix.

7 100ng/g #n 200ng/g N 500ng/g
FE it Bl 0 % RSD (%) Al Y % RSD (%) [Al I % RSD (%)
(%) (%) (%)
4= JH 76.4 2.1 75.6 1.2 73.0 1.3
2= 92.9 8.7 102.6 5.7 86.7 2.1

24 e i 94.0 2.6 91.6 5.8 93.2 1.9




102 L
x 1 Bovine liver 1

|

Cou%ts VS.S Acqui4sitionoTime ?min) 8
x10 2 . ) ) 1
Bovine kidney
4
2 A
1 8

Cou%ts VS.S Acqui4sitionoTime @min)

x102

2 |

Cou%ts VS.B AcquizlsitionaTime Pmin)

Bovine fat

Fig.1 The MRM chromatogram of standard(blue line),blank sample(black line),standard in blank
sample(green line),spiked sample(red line)

3.3 FEFRN

PL 16ng/g CInds 100ng/g I AREIINAR BE ) 38 S bR AR T AR BR DA 16ng/g 8 75IAR B W TH AR R 49
tbB st R B R AR HS PSRN, SR ERH, WMRERESN. 45 AR R Ry
AN 50.0% 99.8%. 99.0%, AN SCI7VEKH AR & TR IE .

AR Captiva EMR-Lipid 454 HPLC-MS/MS #3717 — Rl 2= 41 4L b it F1) 25 2 5% B9 1 Rk 4y
W1 7732 . Agilent Captiva EMR-Lipid /METCFR AT, 7]k L08R IS BUR IR & — & Hu il
(20%) [I7KAH BB NEE/INE b, W, R4 B0 G BT, X R RHE & T AT AR B R0R
Agilent Captiva EMR-Lipid /MERFER ISR EE R, 7T DAAT 3022 BRBNIRRE & 25 5 A K B R ik &
Y, I G (B R A5 e, K i .

EEPUN

1. BV, EO, FEE A O G- 5 IBTTREA D 52 52 AR R b SRR R 2 3R RIS, 2014, 60~62.

2. PNVE, REIR, BB TEER, e+ AR R R R A BRI e U £ - S IR A T T R 2 A
2007, 41 (12): 27~29.

3. Wenxiao Jiang,Ross C.Beier,Pengjie Luo,Xiaomei,Wang, Analysis of Pirlimycin Residues in Beef Muscle,Milk,and Honey

by a Biotin-Streptavidin-Amplified Enzyme-Linked Immunosorbent, J. Agric. Food Chem., 2016, 64 (1), pp 364-370.
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FHtiE: JHZLER (BR), BZEME (PDA), L& (L-lys), [BEAHZHEL (SPE)

FHZ 2 (Bilirubin, BR) J&—FhNIEMERE R, MO RMREE Y. 2 BR SR &R, MU
KA VERFREAL, VS I SR S, T HL 2R B A AR R Thee . BN SRR BR 145K
KRR TS TR R RS SE AL R PR, 45 SRR A R AR BIER . RO AR (A
MiGAREAD MREESAERN S ERE. RERESEHEERARA RS, HhaERbTHE
IKPERN 2 ThEeHEFE IR A 51 ST 2 =

Z Lf% (Dopamine, DA) fEBMEA F AR T HLAEHS K 4 B BB G RN, I H LT AT AEEAET
BERM BRI R — E R AR R R 2 2 (PDA) 2. 2T PDA RER S HRETTUS SR
RIERER] LAy / KERIE D AO%F AL 7T UERECR D REEA kLB PDA RSG5 45 & RS A
KR, WA LIEET DA/PDA S5IReMEYI 2 A AR, — ikl Dhae thptpL R m e,

Fig. 1 The self-polymerization mechanism of dopamine

4 M1k, WEFLE & T 200 BR R, oKL A FLEE . SR EC S B S . BARIX
SR B D6 ML ) BR A — @ [ L BREEST, (H2MR MR A R T M. BT Llys £ e &L mT
PLE BR R B R 45 G0, R, A7 R R FH BROR 20 (PS) RN, fEH R ML PDA,
¥ L-lys 5 PDA R HIFRIELE A, SRR AN RIZIM PS JK, 38/ T M st & BR 1)
rF 2% A 2 BB B 70 PR B SRR T R AE (SEM. TEM. FT-IR 25) DUWLELAM M H I S50 A LR iF 52
B, W AHEAT— REIEARA CRES pHL PEBEAN S, PeBimi iR AR . IR 55D DR E
SIS SRR AW, SN T AT VRN GEFR I MR SEBRM M) BASZELNT A RE i b
BR & & RSl o

AT FRA L-lys 21 -2 R G E A3, #2372 7 SPE-HPLC W€ ZEWFE i h i) BR & &
(IT7i% e AT i AR SR 3 B S 0 v T ek £ vt 280 1 o 5 T 10 e e 1 i 3t 130 P e e S
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1. C.F. Ma, Q. Gao, J. Zhou. Facile one-pot synthesis of magnetic nitrogen-doped porous carbon for high-performance bilirubin
removal from BSA-rich solution. Rsc Advances, 2017, 7(4): 2081-2091

2. K.K. Wu, X. Song, S.Y. Cui, Z.T. Li, Y.P. Jiao, C.R. Zhou. Immobilization of bovine serum albumin via mussel-inspired
polydopamine coating on electrospun polyethersulfone (PES) fiber mat for effective bilirubin adsorption. Applied Surface
Science, 2018, 451: 45-55

3. M.E. Corman. Poly-L-lysine modified cryogels for efficient bilirubin removal from human plasma. Colloids And Surfaces

B-Biointerfaces, 2018, 167: 291-298
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KB BHER, MERERICHER A, BAHAR (SPE), Bk (MS)

Vel VP LR B 11 A A B ) ) B A AT 0 (e S, R AR AR I P S SR AR I
575 W PR A MR B AT S TR, R AT VR D R A R AR S . ol TR AR B
R RERE S AR E . ORI —PERT AR, BESCHUSE 4o, SRR R A MR AL B 2 1 1) 2
SERIHT, AT AWIF AR5 B 4R T7 5 AR, BEEEROR O — I ELBEA T TIIWE R T B
R PR AR B RS SR PR AR 1 A b 5 B B BE IR BRI A . T M W0 5, ATt
AR ECE BRI, B E SRR H .

MS 25 CUAJR BON A RN 5E W A 1 SRR T B — B, ERXN TIRE R IR f ok Ud, BTAL2E
JHERAT BRI . SPE BAT MR, MU TRJE . B R E0s . AL FNEAERE D A
& & THRAESERS O BN Z A RO T AR B T77%:. SPE 5 MS fELRBXFIEOR,  AIA Ry ik
. SRt A s bERlE, fRmEARRRCR.

ok A (SnO2) B REF AV B MERISROKIE, A TELLRIE L0 (PS) NI,
FEHRIEM SnO2, MrbekFR PS BFUB KT 4H, RIREHLRMmMESEER, [RREREM
(] SnO, T E R EW. TR AR EE B KRR A AE (A B B A BB 2Rk e, AR BA
SRARPER R G, AT SRS MR IR AL B AT e e MR R

A TAER B R B SnO, Feh S EEEY), 3L 7 SPE-OnLine-MS U 5 1L 1 Wl R A0 Al
PRET7 %, CASEEIGS MR AL W B 1 10 e 3000 8 e R STt o o R — Rk B S B 1 1 B AT 250K
YRR ARG, K 09 M R AR B A A ISR i P R IRk, IR ES)
5V BAAE R s A5 R B 20 A v 0 P BT R

Fig. 1 Synthesis process of adsorbent and schematic diagram of SPE process (A) and Process of Digestion (B)

EEPTE
1. H.N. De, M. Wuhrer. Sialic acid derivatization for the rapid subclass and sialic acid linkage-specific MALDI-TOF-MS
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analysis of IgG fc-glycopeptides. Methods in molecular biology, 2017, 1503: 49-62
2. K.F. Du, S. M. Dan. Reversible Concanavalin A (Con A) ligands immobilization on metal chelated macroporous cellulose
monolith and its selective adsorption for glycoproteins. Journal of Chromatography A, 2018, 1548: 37-43



P-48
THBL IS RS SiO2 UK RES X AR BehJE 4B B RO FR SR A L

iR, BAR
HHRZEER, L, 200433

*E-mail: mxgao@fudan.edu.cn
KB AR, SiO, GKFES, i3k, Rk

PEFR IR 4HH(CTCs) AR R B TBOR G 7550 Mg () S 2 W fa o7 DL R AMARATE T B R
X HHl, 578 CTCs WK ARE, W E[1]. 2T RS2 32, 3] Mt 4]
—HEGDYPPK R UAIKLR[S] AR EFLE[6]5F, TR SEHL CTCs i IRFURE U A H R D o 341
BT — M A 3-F EOR MR (APBA)Y S I B ERE GRS (Si0r APKBI@AKAERESD, HT
ESCRRARE I CTCso  MEHPKEES| BA =4t aity, 3075 CTCs BIAMHEAER, #iRAES
(80%). HITHAMIEAKNE, ARERIE =L, APBA E1ij5 15 CTCs R IR &, A
N CTCs HI55 B HER m R 1, T HLRe il 5 D-IL AR 1) 58 k4 &, S CTCs FIRETIG
BERUSCETTIAS 70%, HEAREPAAE R, hah, BATEIE PR 7 OB CTCs, SL50R 3
CTCs WIS 5ERE 71 TC R AR o MEFEKFE SRR SE BRRE i R I T REF I BT 1 RE, A E K R
FH IR 4 B A A3 BT AR AL T —E B FR =

Fot: AW RSB E K HRR SRS T H 21775027, E 5 E SR TR H 2017YFA0505003,
2016YFA0501401, 2016YFA0501402 % 8.

iR

1. P. Zhang, Y. Zhang, M. Gao*, X. Zhang, Dendrimer-assisted hydrophilic magnetic nanoparticles as sensitive substrates for
rapid recognition and enhanced isolation of target tumor cells, Talanta, 2016, 161: 925-931.

2.S.J. Hao, Y. Wan, Y.Q. Xia, X. Zou, S.Y. Zheng*, Size-based separation methods of circulating tumor cells, Advanced drug
delivery reviews, 2018.

3. M. Yanagita, J.J. Luke, F.S. Hodi, P.A. Janne, C.P. Paweletz*, Isolation and characterization of circulating melanoma cells
by size filtration and fluorescent in-situ hybridization, Melanoma research, 2018, 28: 89-95.

4. X. Jiang, K.H.K. Wong, A.H. Khankhel, M. Zeinali, E. Reategui, M.J. Phillips, X. Luo, N. Aceto, F. Fachin, A.N. Hoang,
W. Kim, A.E. Jensen, L.V. Sequist, S. Maheswaran, D.A. Haber, S.L. Stott*, M. Toner*, Microfluidic isolation of platelet-
covered circulating tumor cells, Lab on a chip, 2017, 17: 3498-3503.

5. H. Cui, B. Wang, W. Wang, Y. Hao, C. Liu, K. Song, S. Zhang, S. Wang*, Frosted Slides Decorated with Silica Nanowires
for Detecting Circulating Tumor Cells from Prostate Cancer Patients, ACS applied materials & interfaces, 2018, 10: 19545-
19553.

6. Z. Wang, N. Sun, M. Liu, Y. Cao, K. Wang, J. Wang*, R. Pei*, Multifunctional Nanofibers for Specific Purification and
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REEW: HMAVEREY, =GR-Weddl, WEAAHZER, R25%EH

B SRR SR — ER N2 RIER W — . BRG] SRV R S e
1@rkErhag, DA S e rt i bR A S B R W L e AT EEE L B
BRI ORESBRE), HAERERMEERNE. K, KRE—ME R R R E
AP PR L B, RIBAAS N7 R B R .

SRS DIE T AP AE C-C. C-H. C-N S5 L s 52, B 5 1K #iviase 1k
B I FLB AR O LER AR . W IHEZREE M AN 5 T Ih B AL B MR AL nl, (LA fELL . RUAA
B AR, 7 B SR DL R AR IE S D T AT BRI R AT St IR, AT &
M AARA R RIR TR -ERER D T, M2RXUE fe B2 B RS A BB A IR & 2+
LUl AR 5 5K . TR & =AM R BAT IR ML 2R E v, W LOE R S nn
SHOEDFRAERRBI AL T o IR0, = BEARPRHIK i) 26 K 2 8075 2 i b S 2 I 25 Ao AN
105, AL ST RS YIRS SRR BON R A 3G i el I8 B AR E e H R AR 0)
TREDAREMRI TR . Jitk, BAVEEG T =G m e e MR e 5 AR A S5 40 A, TR 3R
& AR T — M =R R R e T AV E SN A HL SR &) TRI-TER@FesO4. 1ZE AW A
A REFRIRTERE . PR ETE . Bam B ALBRBEMAE R m-n JLPOLEH,  R] v 200 ' SR K AU
RS IRZFREA . [F, FRATOA T ZEHU 1] 35 Mt B (] A0 B i xSRI RE Ry se g, Sr T
AN =R TR A A S R AN AL IR S D i RO BT, R B S AR 5 i R
FE - A IR T I E 1 AR it IR B AR 255

UHPLC-MS/MS

& amino functionalized Fe,0, ° TRITERGTe,0, M pestivides | impurities

Fig. 1 Schematic diagram of TRI-TER@Fe30O4 fabrication and MSPE pretreatment procedure

SE R

HEEWH: EFREREAIESINE (Nos. 21575168 fl1 21675178) | RE HARFIEFEEH (No.2017A030313070). |~ AR A7 S5hE
NEEETIIE4S (No.2015A030401036) FJ I 7 FEAERHE B RS BIHH (Nos.201604020165 1 201704020040), LK [F 5 & AR I

TiHEE (2018YFC1603201) #EB.
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KU REMPUKBIRL, SR, B EH, A ATALEE

Bt 3 A2 MI5 2 s 2 AT B 2 S 0 AR I B R R R E R A R R B e . TR
A RUFRR BT, B S AR AT AT 2 R HTE, WA 75 = & 2R AT i 2B 7 B AR 2 Bkt Br B2
IR D e N A B 1 L U R0 55 o SR, Br 2% SRR R I AES Br DR 0y re AL A A
FEL AT R ER TR RIS, 7ok 1 — Le Ty [ml g A S5 A A 25 XU T L. i B 2
AR R AR R RYE RN, SRR SRR UL A BT P 3R S R S5 T 1
RLLs B, WIS TR ORI Bk, AT sz 385 7 2B W) Dh B e A S E A 2R AE 2 1 R
= ERAEAE AR AR MR B -3 b i) Be o 1t ] DA 3 A R R T AT bR I 11 P BE N FELK R g
M 7R AR A ) 2 e B A O o P S e PR R AN A 4 3% HGTPRE TR B 1Y) Br B AR IE
AR, BT E, SR ER AR A ok . R, @S KAN s rh Br B2 AR T
REBRTTEXS B A A RO % BAT R BB

REWAKIIRL, VB N—FhE B 05 AR SRRk, TEER R8s, A DL R A e R I
75 AT H AR 22 R LRV ) B TR S0k, PR -5 2R 2 AR 1) 2 F IR BIATLED T e 152
THRG % S G A O AR SR AN AR BT AR B AR AP Br S - R A AR BN R, B A
oIR8 3R T A2 AR R 2R (1 B-R1 R BRI A5 2 7 MR E R oo FiN—BREARRT
%] $6SNITIHITDTNNK® 5 Bt % 4 Domain 1T Loop 2 _ERIPUEEAL 3SRRPENIGINNQQ3 4 &4,
BRI, FERTHE R GBI, AT DB, Br T 5 H 24K B-R1 Z 8171 IR L,
WK A A0 SRR Z Ik NITIHITDTNNK 5| N 2R SMgek BkiisE s (8 10, @il
IXFR AL S, (AR FITIOE R A AR A R 2R Bt-R1 B AR, DIIRE RS
YDA RIRLNT B B 1 BHRF S 55 R0 70 o % T, ARt 9 DA TR MG 96 Jie -NTTTHI TD TNNK -t i 9 Dy e 544
PRI, 7 PR 5k TR I e DA % R PR U I Y T DS A7 oA, 3 1 1 D e S A P b S R T L 5
H— R 5 24 NITIHITDTNNK 552514 (4 5 G aK ks, ik s 1 Fix) Br Cry REEH,
Bt CrylAb, Bt CrylAc, Bt Cry2A, Bt CrylF il Bt CrylC 2 BAG Ep il (oKW 22 BT ik 995
mg/g), % HSA. BSA. Try. Cyt C Fl Lys S5 M & H R A AR R Gk Bkl (B 2).
XTRI Bt B (AR SR B2, WG pH IREE DL BhIR BE SR AT T A4k, 4R R ILIE
I 3R 5 K R RN G 1 B A K Bk A2 —Fh pH U R S5 AL SR NI, 420l pH N 7-
8 I, AWK Br ARG IEE @B, MUEMR pH T2 10-11 B, RAEVN
SKATORE 2 TR B (%) Be 25 1 LT T LSS A k.

LA I (1) 5 B A g oK SBUR AW B FSURA ), S T /KRR I R RR & Br &R A IORE S AT AR B 7
o SRR PL: KH ELISA 36K R & Br CrylAc B A BT, 4558 N, WRHES
PRI 7K Br Cryl Ac 8 FIEATHREL. 4r B ANE 48 5 PR FH ELISA VEREATARI,  JUlAs: 45 5
SR, FREH, R LY BrCrylAc S A S BEE, (H2 M TR iR R, T Rier
Bt CrylAc & BIREEAIRIEAE] ELISA ISR IR, FELIEF Br Cryl Ac B ARl 4 R B
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SEMEAT NG, IS AR Bt Cryl Ac SR AR B & KiEie &, [RIHCRH ELISA VERI AR 3L
WA K. I Br CrylAc HHWKEE %%é\%%ﬂé%ﬁﬁiﬁﬁ%?ﬂ%% Bt CrylAc FEHREZ
M 2RI LR R (B 4. i bR ih 2k R a] Rt SEpr 38R i Bt CrylAc SR A& &

BEAh, FESEBR R RE R, d BRI IR A X R AR B I A T ILAL 7 IR, SR ELISA
R IR SO K Br SR B AT R, ﬁ?ﬂlﬂ@Tﬁ‘E%*"“ﬁxBﬁf PHUR, TR L i 5
ST AR LR BRI Br S AT P I B A E S, W BERT CLg ok 3 Br HE
PEHUICRAR, RIGRCT B S AR PR ARG AR R BAE " 45 2R, ST DASRE G B9 A% 25 ok PR 2536 A
Rr<fRBAPE SE R, AESERRREdh T o B R 2R X
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R EERRER, REWAURBRL, SRAECR, N-AJGHE-L- 2 A

™ B R R A 7 TR A 5 B0 [ il oy S /K AR R ML X 3 %8 38 25 3K (microcystins,
MCs) 72 BB 3™ AL K — R E AR A B R, TR AR ST BB AT ™ G
Fy OO ERIRAR AP ORI EE IR o I A 3 0P 7 b o SRR T 2 2R A
£ 1 pg/L AR flEEHRE R SKRIA-UIYIB, T IRRE R AN R B XU ) A7, e
B R B A MORARENE, A BN ISR T i Bl IR 2218 . (K, A —
TR A 2 B 2 B KR R 2 U R (RIS RG] T B B 55 3R 110 3 B A L A 5 AT AL 2 DL
Loy TRl BAT 2

A ZERRATAE D N D RE ARG B S A AN AR R E A — P AR A s A, B k4%
PESE G RERRAEY R T HIRE ST, TR T E A5 . 4k, MC-LR gt i = it
R —Ff. MC-LR 5 HAZ4KE (A BERSEF 2A (PP2A) 45 U ERT F R, PP2A 4L IE
% E GInl122. 1le123. His191. Trp200 Ae@8ILETE B K 1 4E, T 2449 MC-LR ff#iK
FP Adda, AL THGEPE LS R i ) Leu243. Tyr265. Cys266. Arg268. Cys269 Mijn] LA
TEBGEEEIHER 0, T 5 MC-LR _FAI SRR Leu MBiKunfEHP, HT ik, A0
FoE BT VU B AN R B K 2 () N-T e -L S MR N Dh REFAAA, B4 N-TR MR IE
L-HE# (AGly). N-PBEE-L-N 2R (AAla). N-PIEEEEE-L-4& 8 (Aval) I N-7
I FE-L- RN 2 (APhe)o I 15 2B R B4 5 B omk M . BKMESRAR I IC B, & R
T — RFV AT A [R5 45 b R 2 T4 255 1 52 ) SR B D A oK R«

FFEZM MC-LR W HI461E, InZe bk . pH. B TR . A HLEFIS4T 1Ak
SRR IZE R E AR MC-LR (WL AT AFAE pH A HLEFIUBUR R R
£ pH 3.0 FIZME T, HAEAVIAR: KEAERT, BEMHKBHRLA Fe5 MC-LR KAEE
FUE o TERE R U ARG LA R, 20 WA R BT, R OBg: Kk
FXF MC-LR SR B s AP E R, RO 1 23 LU REIR 2] 66%~74% . X540 MC-LR fif (1)
AT T AL, GERRBURH pH 7-9.5 FIASIF] B EE S B (0 AR T LUK SR A 4 K Aik:
FAR B MC-LR R T3k, AR TTIAE] 95%~107%, X A KHI 2 I8 5 R FH R (it
TATRE. TEBER BRI AT, X 3R A B SR A AN R SO I B 14 BE AT LR, AN
3% tH—FP 6 MC-LR A S TR M RO R G gk ok, 1) g SR b oA -
78%NIPAm. 20%APhe H1 2%Bis, & HITEZW I S5 A T R BEAF LR SR 175 f /208 E FH DL
i APhe 75 & ML n-n HEFVEH
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aeruginosa 905 AMIFZHE H MC-LR FFRHL. 73 B RIZEAL T . &5 B R I 0F 4 it $2 B o
FO R BEAT Rl RO RE S BT A BE S, AR5 PR R A AR BURIN MC-LR #E47 5 %, MC-LR
MIAE R AR 55 5. A, JATIEARIL, A8 AR BOR 54 MC-LR Al MC-RR
PRI BT 2, (R X R SRR A X MC-LR B & &R, BUIZ RS M9K M
KLA AT MC-LR HE £ 7 B A4fifh .
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Fig. 1 Comparison of the adsorption capacity of MC-LR under different organic solvent: water systems.
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Fig. 2 Comparison of the adsorption capacity of MC-LR and MC-RR under

different pH conditions
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EI . [EIFHEEE, B ERESRIEE, REKE, BEET, SR

BRI IHRBGEE (QNMR) AMKAGT BRI, A LT 0 il & B
JHERAMEFIH . qQNMR J7 ik A2 [ 25 S0 . (HAETDEIR T 0.1% 5 S Sy i H
R AN, AAAER I R BUZ I, 25 IR 2 T oMl € - LR QNMR
JTE DN E F 25 FR R B AT RO S AFAE 5 PR, B s (K01 A RS 0 2 YA 2 25 TIUAR B )
RORXT QNMR JE AR, HACBER R RO AR, [EAHAEE (SPE) 1EJ8—FiA R R i
TAEBEOR, AT LA 40 QNMR I 25 7 (AR5 R s e s (K52 B M v

FRAE 2015 fi A [ 24 38 ) 044 1AL REFEHRPEE", ASCUMCERR . FLIG T IR ZEAN
W E N FEARE S, BN T SPE-QNMR W& = Fhip 25 op A RO S Bk, AT
SERITVERIAT T IRUE, ARG T AR A s A AR v i BT 23 e T AR EAR R R R 5K
A FLIEG T R B I S B RO I s P SR SR 1) 5 i P s SR KR 1Y LOD 005
mg/g; LOQ N 0.19 mg/g. FLHEFE b TRAL B FE I 3R 5 AR E I ISR N 97.4%~101.7%. SEPR
5 WA RS R R SR BFER T EAN <0.19~1.26 mg/g. MEEFEEF LOD A
0.122mg/g; LOQ A 0.368mg/g .. FLHHFF it FIUAD B o 2 F 328 2 28 T A RIS %N 99.9%~102.9%
PRI E AL TR R E TS BN 3.947~4.392mg/g. W2 SRR LOD N
0.017mg/g; LOQ A 0.079mg/g. GLFEFE 4 SPE i Ab BE ik 2 1 2% il B2 (1) [5] USe 2R
101.3%~104.4%. SRR E AR 1 e h 1) 2 TR FR 1R 75 59 9.68~10.35 mg/g.
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REEw: PR, RORMEG, HEREARGERL, 2307k, MUE

ZHJ5 5 (PAHs), CHEBREEF ST ASUEY . CAVEERERNRTEHZ
WK, R ORME T RE & A X LSO 5 o M Rt 5 B R I 2 TR R, TERZ
WA IR HESE =, SR T /RFIZRD, PR Ry f ot 22 R BECRE,  DLUREE 28 KRR {E
N F B R TR B R IR P BRAG 1T i 2 IR AR VR IR IR 08, Sl S K
TEAERETRAG IR T, X EeH 2 fdi P B PAHS V544120, [R] bk W 00 Mok v 22 3 7 J6 5 B ol A2
WE PG PR R 11 22 A e B A B 3 S o AN SR SRR 0078 B REE IR I A oK 7 26 o R[]
FHMEERGE S G GC-MS ME T Ul 2 3058 . ERUUR N R SEITIE S % T 1%
BAPIKE (MHNTSs), 285 7E MHNTs R H0E 1 — 2 FREPANDJE i MHNTs@PANI,
2 FT-IR. TEM. EDS. VSM. BET. TGA VL) XRD Ak 5 H T-MUN s PAHSs ¥ 7>
FHAEHL A B R 1 R « AR A2 B PANT T 7-m AER KA FH 08 B s B PAH,
SR 1 FH I8 VA TR B o 55 T W BH R & R ] e R SIS B A AR R B ) S R 3R
X R BRI R0 . FERCEREISEE T, B 10 mL #£ 5 IE W 20 % (w/v) NaCl. W7 &
10mg. Z<HU[H] Smin. 500pl FORPEM . AR E] 15min, 456G GC-MS M 1 AL
F19%5 (Flu). 3E (Phe). B (Ant). B (Pyr). #If (a) B (B[a]JA) AlfE (Chr). SZ4%
R, N EFRTE 0.05-100 pg/L Ju P Z6PE R 4F, MKXFREL (R 7E 0.9930-0.9999
Z 8], IARE R 78.8-114.6%. 7SFF H AR HER 9 1.98-14.20 ng/L. HNTs BA 5k
GPKE (ONT) RIS, JEHEA KRR, 780 0 BE K EN R .
MHNTs@PANI #4415 41MZ ) PANI 2y PAHs $&4E T IR B 5, I ARGk T A E S 4
MHNTs@PANI 49K K7 T Z 53k Pl s> 7302008, Cpliah s A -1 m i v
PAHs 1l 5E o
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Fig.1 Schematic illustration of the m-uSPE procedure.
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KB MEEMERGER, WATE MOF S&MEL, mRuRAH (i

IKAA TG AR s N AAE I — ST YRR 51 e AR AL, H Ak R &
PIMSEMER R (EEs) 2T N RN N 20 R ThAEN-2),  mm LA IE & IRB R AR,
X PR IR FHAE RA0E — E fa s, RN RS R v — e 2 L S8 R op 8% . P
RN, BET, S8ORAE AR — R B PR B A A i, oGk
BB FE S AT BE S AR . SRS AI AL (SPE) AHEL, WEEAHALHEL (MSPE) A BAK K fi
WA B FR . [F FesOs HiBIMBAME R SR ANE SR (MOFs) EAMKILE, & nn 3t
PULE M FE BN FS, PR MR R B LA ) R R AT s B4 AR Sd i %o i PR ek
(Fe;04)F1 MOFs #EATH &, & H R IRIYE MOFs E &40k, LA A #EE B Fes04
WEPERL T k%, B2 R (PDA) N AIEEAE, % MOFs 22 H A2 E T Fes04 KM, K
Ihi %% 1 Gt MOFs 2 &1k Fe;04@PDA@ZIF-8 Al Fe;04@PDA@MOF-177) . B4 1% MOFs
B AMRPRIARAE 200-300nm 2 [7] o Kt MOFs 1 Ay b [ AH 2L B B 75, 45 4 v RO AH
Rl FRNL TN KA A U SIS A A PR O B AR R T, BT A K AR R 2 1)
MR . 45 EM: Fe;04@PDA@ZIF-8 XF KWy, XUy A, VUIRMEY A, THEEFRILH
0 e A o B RN

o) - Tind @

Eaa] B

- 7 ~ .i‘OI e se 7
2 R
ol —

. - o

= MRl - [

HPLC analysis
Fig 1. Schematic representation of MSPE procedures Fig.2 The TEM images of (a) Fe3O4 and
(b)Fe;04@PDA@ZIT-8
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K. REMINKRRL, T4 SRR, MEERR

IR B TR R ) B A U K AT 22 4, DA 7 2 K AR SR I R A A
Yy, mZm At B A R R R AR R, B R A B A RS R R R BRI .
HRAETE. 8D . HUR. B, R —MAE RN EERITEUMER AR 22 ARG E
HE

MEEEFE R (MCs) 45#E A NI (D-Ala-X-D-Masp/Asp-Y-Adda-D-Glu-Mdha/Dha),
Hoh X, YRR A HE(L)-E3EML, X Y (R B DA L e IR 1) P 3R A 2 3
th, ATHEHRZ R RRE, E45RILMCs F 80 LA ik, IR R I MR 2
gAY, H IR PR 0 G Adda-Glu-Mdha 7R3, (IR R4 M IS S N
HLAT (R, Horp Masp BB R T Ll Glu Al Adda E585 BRI ESE AR, 11 Glu
R EENFEFR LS. BT Masp Fl Glu s A RT3 RE R MR IL A 450, BRIt AR e
PAIX P25 ] IR A I FEAR R TH S E WG KIRL, e B 1) 72 A B2 A 8 F) M s a2k L
— AN [F) o i 7 R S A AR S B Ry R MU T RS T SR S 7 AR SR A

YT, AT DU IE FE AT 1 TR S B - AL R R - TR T Y - R - BB AN 7
T i - it S B TR M S5 SR Dy R PR, 23 7K PP P S R 4 RS A T M LA B it 7K A PR AU T 66 R 0 T Joe Ay
JLAFIRARRY, S8R T AR BRI L, SRV R AIEE BT — AN RGP K
RISCHE, FL4E His-NPs,Lys-NPs Fl Arg-NPs F51), SR 5 183 W PR 2 56 A AR 97 32 Hh %o ol 9 i 25
A BAEERSUR R S TR . SEG45 BRI 76 =R 1 s 1R A g K Bk
RYIH, Arg-NPs RIS S5 2 W R RO e (B 1, FEHBEE Arg SR8, H
W B o LB 2 30 X B RN Arg 85 E AL (GuanidylD) 7 8 2 IEH AT, AT
PLS iR & -LR A7 S I RIE (\COOH) 2 BT Rk B AN B E o T Arg-NPs &
FI B A BSORITC LU R AT 18— 204k, RIS Arg B8N 50%, NIPAm &4 48%, Bis &
TN 2% R EMAKIRL (Arg-NP10) X3 e 8 2 M SCR St (B 2) 0 X2 il
R R R SRR AEAT T, SRR I, ASHI FUIRE I SR A 9K R pH N S
7, fE pH 7-10 B EABPE A T, HON BRI R R I B A B R N ERE . S35k, Kik
BT RREERRN, DR A B R A . DRI, ASHIE T 1) SRR R - S TR I TR A
[ 52 A KRR FE & T SE bRk R B i 8 R L B BJE, MMERE R R AR RGN
K RTUREL 2 THI 1) W B 4 g 2 R B 3 70 22 33047 7 3RAE, 43t MC-LR 1 85 K W B 25 80K
21.3mg/g, & FIW BT R 1] 2974 30 mins
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Fig.1 Comparison of the bing affinity of MCs on His-NPs, Lys-NPs and Arg-NPs.
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Fig.2 Comparison of the binding affinity of MCs on Arg-NPs with different monomer ratios.
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Fig. 1 TEM images of (a) GO and (b) ZIF-8/GO
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Fig. 1 Synthesis of Magnetic Nitrogen-doped Graphene from Graphene Oxide
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Fig. 2 UV-Vis spectra of AgNPs adsorption by the magnetic nanoparticles, adsorbed before (A) and after (B). The

inset shows the contrast for color before and after adsorption: adsorbed before (i) and after (ii).
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BCAAR IR SR T —FloBi 7%, 108 Br RS B A2 AR HLER R R L T —Fholr L

1004 100
90 904
80
70
60
50
404
30
20
10

Adsorption percentage (%)
Adsorption percentage (%)
N
5

N
NP9 NPI0 NPI1 NPI12 NPI13 NPI4 NPI5 NPI6
HP-7(%) 30 20 10 0 30 20 10 0
NIPAM(%) 28 38 48 58 68 78 88 98
TBAM(%) 40 40 40 40 0 0 0 0

A 72
NP1 NP2 NP3 NP4 NP5 NP6 NP7 NP8
HP-7(%) 30 20 10 0 30 20 10 0
AAM(%) 28 38 48 58 68 78 88 98
TBAM(%) 40 40 40 40 0 0 0 0

Fig .1 Comparison of the adsorption percentage to Bt CrylF protein by different types of polymer

nanoparticles

100

Adsorption percentage (%)

Fig .2 Comparison of the selectivity of the polymer nanoparticle NP2 to Bt CrylC, CrylF, Cryl Ab, CrylAc,
Cry2A, Cyt C, HSA, BSA, Try and Lys proteins.
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Fig. 1 Effect of the experimental conditions on the headspace
) Fig. 2 Chromatograms of (a) mixed standard
extraction of sample of (1) Styrene, (2) Ethylbenzene, (3) xylene, (4)
solution and (b) real samples.

Toluene and (5) Benzene.
(1) Benzene, (2) Toluene, (3) Ethylbenzene, (4)

(a) Equilibrium temperature effect on headspace extraction.
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(b) Equilibrium time effect on headspace.extraction. Py ©) Y (6) oxy (7) Styr
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Fig. 1 Thepreparation procedures of HD-MMIPs.
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Fig. 1 SEM images of the amine- and carboxyl-bifunctionalized hybrid monolithic column (left) and the

adsorption rates of Cr on the column under different pH (right).
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Fig. 1 The synthestic process of DT-MMIPs.
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Fig.1 Chromatograms of the mixture (a), the eluate by Fe;04@PDA@VPBA (b). Peaks: 1. Adrenaline;
2. Dopamine; 3. Vanillin; 4. 5-hydroxytryptamine; 5.protocatechualdehyde; 6. p-hydroxybenzaldehyde.
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Fig.2 Chromatograms of the urine spiked with 10ng/mL three catecholamine
neurotransmitters (I), the spiked urineafter extraction (II), and standard solution

of three catecholamine neurotransmitters (I11).
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Fig. 1 Fig. 2
Fig. 1 The application procedure of n-octadecylamine.
Fig. 2 The full scan chromatograms of cucumber extract treated with different clean-up agents. (a) Without
treatment, (b) treated with Cis, (c) treated with PSA, (d) treated with Cis and PSA, (e) treated with n-

octadecylamine.
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Fig.1 Adsorption performance of Fe;O4@PDA@PEI@VPBA  Fig.2 Electropherograms of egg white samples without treatment

S 30k

adsorbent for three proteins

and treated by boron affinity absorbents . The bands were: 1.
Marker; 2. the untreated egg white samples (diluted 50 times with

buffer); 3. the treated supernatants; 4. the treated eluates
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Fig.1 The synthetic mechanismofpolydopamine modified melamine-formaldehyde aerogel coating
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Fig. 1 Construction of in-tube SPME-HPLC online system Fig. 2 HPLC chromatograms of sample
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Fig. 1 Schematic illustration of in-tube SPME-HPLC online system (A)

and chromatograms of cotton fibers before and after carbonization (B)
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Fig. 1 Schematic diagram of solid-phase microextraction-high performance liquid chromatography system
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Fig. 1 Correlation between polarity of target compounds and removal efficiency: non-polar organochlorine
pesticides can be adsorbed by confined solvent, and then removed from the ginseng extract; polar ginsenosides still

remain in the ginseng extract.
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Fig. 1 SEM image of natural carbon-based composite. Fig. 2 UPLC-HRMS chromatograms of

milk sample at Full MS scanning mode.
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IR SEFIA R B E 2 A TR A SRR SR, AR 2 R ARG PR h S 02, AR 5T
WK IE BOE, & T BB 2 48 AR R [Nis(en)s(Tris)(H20)2(PWoO34)]snH20
(NigPWo)/BR BRI HF BTN 51, FIFMERG Bt — 2D G T 4- B RN - 2 &8
SER E /BRI A RN E S MR (CPBA-NigPWo/SAS). LA CPBA-NisPWo/SAS 5 [fl FH AL HL
ML, 8T HAER R Ao smaitb P rtERE . 45 E7R, CPBA-NigPWo/SAS 1 pH 7 ffH %
WA PGE (30 min) 20 3 & EHEE . 1.0 mg CPBA-NigPWo/SAS %f 1.0 mL 100 pg mL!
GIEIREN G (IgG) KIS ZE N 91% (Fig. 1A). 1.0 mL = ILEFEF 5 (Tris,
100mM)D P, VeliRERATIA 82%. 1gG W17 7T & Langmuir W PRAR AL,  FL B IR Bt
REN495mgg's SAS MITRIRFE A S5 HEE A R 2 MM FEBAIER, SAS MR EERS
B 2 1 S 7R ELATE FH DA R B 5 A 5 0 2 1 SR 1) () 354N /2 CPBA-NigPWo/SAS X
HH RIFIEPEER M EZERZR (Fig. 1B).
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Fig. 1 Effect of pH on the adsorption of IgG, Trf and HAS onto CPBA-NisPWo/SAS (A); the adsorption of
glycoproteins and non-glycoproteins on NisPWo/SA, NicPWo/SAS, CPBA-NicPWo/SA and CPBA-NicPWo/SAS
(B). The concentration and volume of protein solution (40 mmol L™! BR buffer, pH 7): 100 ug mL™!, 1.0 mL; the

amount of material: 1.0 mg; adsorption time: 30 min.
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Fig.1 The graphical abstract of this work
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Fig. 1 Representative chromatograms of water spiked with 200 ng-mL!' of SAs obtained by HPLC-DAD analysis
without (A) and with (B) CA-dSPE treatment. Peak identification: (1) sulfadiazine (SDZ) (2) sulfameter (SME) (3)



sulfachloropyridazine (SCP) (4) sulfabenzamide (SB) (5) sulfadimethoxine (SDM).
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Fig. 2 Comparison the extraction performance and lifetime of the NiCo204@MCN-coated fiber with pure NiC0204

and MCN coated fiber.
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Fig. 3 The traditional chromatograms of (a) standard solution at concentration of 10 ng mL™' (b) serum sample

unspiked and (c) with spiked at 10 ng mL"".
Peak identification: (1) NAP, (2) ANE, (3) PCB-3, (4) FLU, (5) PCB-14, (6) PCB-12, (7) PHE, (8) ANT, and (9)
PYR.
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Fig. 1 Schematic illustration of the preparation process of 3D S-CD/GO-wrapped MF.
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Fig. 3 The magnetic hysteresis loops (a) of Fe3Oas, Fe3;04@nSiO2, and MFMS. Wide-angle XRD patterns of Fe3Oa,
Fe304/Si102 and Fe304/Si02/MFMS-P(b). The broad band (*) at 20=22° was attributed to the amorphous
mesoporous silica. N2 adsorption/desorption isotherm of MFMS (c) and MFMS-P (d).
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Fig. 5 Pseudo-first-order kinetic plot (a) and pseudo-second-order kinetic plot (b) of catechol on MFMS-P.
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Fig. 1 Schematic diagram of NAC-CdS quantum dot synthesis and extraction of PAHs

Acknowledgement: This work was supported by the National Natural Science Foundation of China (No.
21777130, No. 21277109).

SR

1. X.P. Yang, Y.R. Yin, Y.Y. Zong, T. Wan, X.J. Liao, Magnetic nanocomposite as sorbent for magnetic solid phase
extraction coupled with high performance liquid chromatography for determination of polycyclic aromatic
hydrocarbons. Microchemical Journal, 2019, 145: 26-34

2.X.P. Yang, N. Luo, Y.Y. Zong, Z.H. Jia, X.J. Liao, Quantum dots extraction coupled with high-performance Liquid
chromatography for the determination of polycyclic aromatic hydrocarbons in water. Applied Ecology and

Environmental Research, 2017, 15, 171-186



P-86
BT R E MR- BRI A=A

IZEMP 4 MRBBERNWR

B B, ITLH, 24, gk, AWE"
T EE Dol K2 224 T 53524058, #BHH, 450001

*E-mail: lijunhe@haut.edu.cn

KPR BT RGBT, ORI, BETEEARAEE, SR, SR
M

miE AR (AFs) &R E R ih R H w4 e g A v i i A &
P, AR TR N AR i Kk, T RA RS, mBUEA
BURANE, MOt DM E N T REUEY). AR & 2 e T 5 R ROoR A
%y MK Eis. R AL, AR BT R ES RS BRIC REOURE 2,
SEHAG M RBIEA R Fhh, REEITET ERE R RAYIEN, A,
Bl FTEL, R —Mhax i iR, PUEAER, BRI A B L.

A LR A B TR PIL (Poly(BBVD)-THN) ABAM A REE G KRR R 71, X /N2
K FE R REAT 58— D REHNEAL, SRS AT AE RS (MSPE) 3 2 (1 AR IRRAE
SrHURRAE . (DLLME) R 738G, BLIL ([OMIM][TEND SA$E i, it
DLLME $i ARt — 020 AFs, FHW3RPGEIRAE % 50uL, /51T HPLC 70#r. ASZIG
b7 WP 7 A . MSPE f@#W 7] (R DLLME 2380570 FIRERIARL, W B ], B0
IF ] AT IR], BSAE T OTVERIUHERATE, FFREIRIH T/ 4 B AFs IIE (A
1) o ZHEAMUEES T MSPE Al DLLME W& J7 [ fRj 5. SRR, 5 PIL-MSPE
FHEG, ZOTERR IR A, RS E| 785, 5 IL-DLLME ALk, ERTHsE/N, H
FEAFE S AT AL B AR A () J6 . K MSPE I FE AR B 22 1F A DLLME 40807, R
AT T ARG ARG RS (], B8 TR ARSI, TR T AHROR .

ity (mV)

Time (min)
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AL VA EE R I AR  Fe(NOs)3-9HL0 AERUE P123 BRI, 2,5- % %E-1,3,4-ME
Mgt I A i B A R T, 148 1 BB At A LRl R ZETA HLAivE .
X HHRATH EHE(XRD). &5 BT BAEE(TEM). EDS fgil . it ae RV SM) I L & T X
FALZHABET) N MR LR A S RIEAS PN ST 7 RAE . IS S Sk s
S T AR KV A SR R IR B R, B8 TR pH B HEERBYIGAIRIE . R
A T 2 7 il FEE 55 DR 2R R Bt 45 A PR A P A AL IR B 25 B A e b g sl [RDRSF A9 T
FOOF ARSI B I AR 0B 1% . #8052 BBN15AT R, IR AT BRAFCE IR AL . S 45
FEIR: 35°CN, MR pH (BN 4.5, WIERIRE N 150 mg L. #8A[A] 2y 80 min Hf
W45 WA FLRRAA LA B P47, S KRR E 8 101.5 mg g'e AR A A6 1 I B
HFEFF A Langumir ZH iR B (R2>0.99); A& -8l J12# A (R2>0.99), SLiGAifS
RN R SIEEEE 112.1 mg g ME2R, SRR B RE D B ES . AT COs>.
NOs+ CI'v S04\ POS5E 5 FHICHLI B F XA RN I BRI F P g oL, SRURaRiE, XA
FRBH B A2 R B R B 2 AR 2 i, Ui B 2 L2 — PR BRI B i IS & T
H5WwrE. SEMMRINE S IR kL.

22 ik :
1oXIFE, R=AH. BERA AL, 12t R, 2014, 26(05): 756-771
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KB HEEME, Rk, fEbiie, RN EE, SEH

My A G — R AR EE R0 TRk, R IRET KI5 Y E B R . R
Sl Y A4 SR g 6 Iy R4 A4, Forr A ) FE R o My 2 A 3= B3R A AU
3k 5 PSS HOR . AT, BT A iR 2 A AAG P SOAH AT, VI 20 Iy 25 S ) 4 ¥ DA SEZ B €
By, Hoh 3 ] B 2R B R . 2,4- W R /2,6- W 2RI A, I HORE VA M 8
BRI o« AT AE A 2 A2 T — T0 40 BB RE AT AL BRI T R A A
T 23 BT T RN 03T JRATT 8 SR P A S F R oK i . R . SRR R 4
B RRA (3E 15 M) KRR E RN, R R SR EME— R AR EERT
T AT, AR N,O-X (=R ) =96 Ik ont FY 5 SRy Al — 2Ry
SR (3L 9 MEEYD AT RINEEREAL, TR AT A AT SO (- BTS2 4
GEREIN, HEEIRT A R ORI AR S e A B (B D)o RN, Ei A se e A, A
S 9 PSR R )[Rl 8 BT TV . 9 R R AR LOQ fE 0.039 ~0.109ug/mL Z 3], LOD
7E 0.007 ~ 0.016ug/mL 2 [f], FFEFEIKE 0.05 ~100 pg/mL 2 (B B G RUFHAZME, 2
KRBT 0.9947-0.9998 2 1] o 1% /7321 H P B IPEIIIE T 2.29%, H B EILEIIKT 4.66%
SEA T AHASEU AR, FRATSEI T SERR/KFEH 9 Fi SR A IR [R5, AR IR CRAE 83%-107.4%
2], MXThREIRZE (RSD) ¥JI/NTF 12%.

2,4-2CH; 3 5 5cH, 3,4-2H,

2,5-2CH : ,
p-CHg 85 042 853 2,3-2CH; .,

0-CH; MCH; 2,6-2CH,
874
634 650 )

LR et L e e e i e ] e LR M Lt L L e S e L A L Al W Bt it L i
6.0 6.5 7.0 75 8.0 85 9.0 9.5 10.0
Time (min)

Fig. 1 GC of the derivatives of the

SR

1. B.-L. Qi, P. Liu, Q.-Y. Wang, W.-J. Cai, B.-F. Yuan, Y.-Q. Feng. Derivatization for liquid chromatography-mass
spectrometry. Trends in Analytical Chemistry, 2014,59: 121-132

2.8S.S. Wang, C. Guo, N.W. Zhang, H.R. Zhang, K.Z. Jiang. Tosyl oxygen transfer and ion—neutral complex mediated
electron transfer in the gas-phase fragmentation of the protonated N-phenyl p-toluenesulfonamides. International
Journal of Mass Spectrometry. 2015, 376: 6-12.

3. M.M. Chen, G.H. Zhu, J.X. Xu, H.R. Zhang, J.S. Liu, K.Z. Jiang. Differentiation of isomeric methylanilines by
imidization and gas chromatography/mass spectrometry analysis. Rapid Commun. Mass Spectrom. 2018, 32:342—

348.



4. MM. Chen, G.H. Zhu, S.S. Wang, K.Z. Jiang, J.X. Xu, J.S. Liu, J.J. Jiang. Simultaneous determination of isomeric
substituted anilines by imidization with benzaldehyde and gas chromatography-mass spectrometry. Journal of

Separation Science. 2018, 41: 440-448
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A A, SO, A EREAEAREL, e e R R

T (MoS) & — M SRIER I Z4EM KL, B S-Mo-S EAREM A k., BA RIEFH
EACRF A S PR E 1 . PRI, AR N — P B —4EA RS 3 72 0. AR, %
FIHGEA B MoS, IR 5y WEMA R ST I =401 N T fRRIXAN A, 755 B MoS,
Frk R s A 5845 (graphene oxide, GO), 1E N MoS, TR BB K FE R, il Ak
TEH-F A EEE AR (M0S,-GO). WFFLKHL, MoS, £ GO KIS, FFHRE
WA o3 B AH 2 BIOGRER =t H AR 21 IR PR RE 7 Je v 4 R 2 B BR B AN i P
TR, BT ERAMRIEEN, Pl btdimtiaens, FEREANEGKR. & ik
mi ERZGREPIER, WRAE TR R R A 20 A R R fE S, gl
ECFEAME J R 55 . AR TERI A MoS2-GO 1E 7 BB ARG, #S7 7—Fhm sl PRk it 7
BT AH RS U7 V2000 DU A B YA SRR TS IO PR A R IR H e, XHREORH R OlE, xRtk
KRB A R IR T IR 27 & 4, 2 Ja I ey 0 ta il g AT R I« SR 3R A,
IR E R BOR R, e YL LSORS % FE R4F, mT FARSEBRFE & b 1) JE A 4 R 28 7 F 7)1
=5 oallR

a

0 i 2 3 : 5
Fig. 1 Chromatogram of 0.1 ng/mL standard solution of parabens (a) and 0.1 pg/mL standard solution of parabens
after DSPE (b)

SR

1.E. Y. Lv,N. Gan, Y. T. Cao, Y. Zhou, R. J. Zuo, Y. R. Dong, A molybdenum disulfide/reduced graphene oxide fiber
coating coupled with gas chromatography-mass spectrometry for the saponification-headspace solid-phase
microextraction of polychlorinated biphenyls in food. Journal of Chromatogr A, 2017, 1525: 42-50.

2. J. X. An, X. Wang, N. S. Ye, Molybdenum Disulfide as a Dispersive Solid-Phase Extraction Adsorbent for
Determination of Sulfonamide Residues in Water Samples Using Capillary Electrophoresis. ChemistrySelect, 2017,
2:9046-9051.
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RHEw: SRR, 8, FERME Yy, FERVERSy, '

TEADFE RN S RAE I O AR 724, AERFE FUAE A A s e I A & 3, U R AR
Y-LE R AL A E R REIIEAR 2501 R A BB T ST B e B AT M A% R A B U5 2
AR L WA — R B R A B TR BRI AR R 2 TR R UK
JEALR ) — FloB B AR IUEOR , IZEREERE L 1AL RGeS D BN — 1K, BEE AR
KA AR P S T TAE A RNE S AR R A R, AT TR
FEA A (IR IS W MEMRSE L MK | MR SREEAR M B 3L 1 B I AR 73 (KT 8%
7£250 °C, 4 min FIZREBERAET, FrA R R MEARHEVII R SEEAE 78%~109%.,
SPATRE R RSD N 8.7%~18.0%, A RAFMIEILIE . FEAL 17572 5O FEE L [ AH fH ALY
TREHAT T HB, SR BUEAE 731 R /NI Rk Ry R A 7 o B A S AR
S8 VAN EE F: o B AE R AEARE D5 RN AR o3 B S R AERE D BT R S 5
)5 R G B LA F 7 05 T A o EE KA X o

223k

1. C.l. Xiu, W. Zhang, B. Xu, K.G.Wyckhuys, X.M. Cai, H.H. Su, Y.H. Lu*. Volatiles from aphid-infested plants
attract adults of the multicolored Asian lady beetle Harmonia axyridis. Biological Control, 2019, 129:1-11

2. A.L.M. Camelo, F.C.Oliveira, F.T. Correia, F. G. Barbosa, J. Mafezoli, I.C.N. Diogenes, A.J. Aratijo, L.V. Costa-
Lotufo, E. Longhinottia*. Discrimination of VOCs of the Plectranthus grandis by hydrodistillation, HS-SPME and
cytotoxic activity. Industrial Cros & Products, 2019, 127:225-231

3. Cui Yang, Xiangfan Piao, Jinxue Qiu, Xiaoping Wang, Chunyan Ren, Donghao Li*. Gas purge microsyringe
extraction for quantitative direct gas chromatographic-mass spectrometric analysis of volatile and semivolatile

chemicals, Journal of Chromatography A, 2011, 1218:1549-1555



bl S c
R viis s Adding eluent

- N Magnetic
Elution TS
separation

> YWY O 4 4

GIL-MCGO DN Other substances

$1 rIRC




P-99

EEZENEERED CA&DSS HENESI S0

Mg, FER, T4, 5, HEL, TAM, HE, THHF, AMpE
PEAL KA ar Rl PR AR 2G4 Be, BRIGPE %, 710069

*E-mail: zhengxh@nwu.edu.cn
KA [EAHZEEL, CA, DSS, HPLC-DAD, GC-QQQ-MS

MNHERR (caffeic acid, CAD fAET M. Hf. W, AP EZFMAHEYY, BEAH
Ak PLRARZE TSR, REREEEE AICL 5 ALO; 5 S AU SR R K BRAE /K ik =
AP FARIRE S, BEAMERYERR, dE b HEmmeERR B &6 )7 2 FE5 R EHBY. 15
% (Salvianicaid A, DSS) ZFFZ/KIEMERI I FE R85, BASCEMIEA, FIe
JULAH M JRERA D) B OFE B B R EEH . SRR, RS SRR
FEA R RS 22 00 B A REA A AR A A7 AE & AR SOVRI T30 (B 3 25 o, e v e
AR AME . BT, A FOR) A [ AE B0 PRFE HR I MIERR 5 P2 R AT ' A
b, 454 HPLC-DAD 5 GC-QQQ-MS =AM /4, SR BAERIFHZEE T2 54, VAT A
VIFEAR IR E CA 5 DSS M T S iR RJ7 150 4%

Frik:

KW E e N CA 5 DSS HIBALRRE, BET R ARAS U R R Bk s ok, kA
Sng/mL ] CA 5 DSS 7KIER R SR ERF VIR RIFEA, RITEAHZEDUERH &, EFEHE
FAURIE VR BEMIA RIS REEH 52, 454G HPLC-DAD FIDATN, LS 2 A AH
KWL Z2H, &7 GC-QQQ-MS #iik, HAKIEIT:

[ AH A B TSR . Agilent Bond ElutPlexa PAX, 6mL; Waters Oasis Prime HLB, 3cco

WP T . B, AKCr .

R pH: 8.0, 7.1, 5.5, 3.5, 2.5

TEVRIAF: 40%E7K, 20%2 06K, 10%EK, 5%EK, 1%0EK, 4k

VeMARTRIE: R, 90% MG 10%H i, L8, 5%F R L5

Ve 13 304

HPLC-DAD faifi %4 k. Agilent TC-C18 (4.6mmx150mm, 5pum); JishAH: 2%o
HEZK (A) -2 (B), BEEEHEHL: 0~15min 5%~26%B, 15~20min26%~40%B, 20.1~25min
100%B; #ig: 0.8mL/min; FEi: 30°C; #EFfE: 20uL; DAD U K: 280nm.

GC-QQQ-MS % ff : Agilent 7000C = | JU 2% #F Ji i , Agilent HP-5MS
(30mx0.25mmx0.25um), ¥, HE ImL/min, HEFECIEREE 280°C, FHEAFSEE: 0-6min
60°C-180°C, 6-31min180°C-230°C, 31-33min 230°C, 33-36.5min 230-300°C,, 36.5-41min 300°C.
HEFERD 200, APIREE 1:1. BRI NS IR 230°C, DMRM B, CA EME T 219.2-
191.1, EmE 75 381.3-219.1, DSS EMEE 74t 267.2-179.1, &8 & X 396.3-219.0.

gg.

FATiZH HPLC-DAD 5 GC-QQQ-MS, #iE T JRi+H CA 5 DSS Kl #HAEHL 2%
Waters oasis prime HLB [FAHZEHUFE (3ce), #ii#: ImL/min, H SmL ZJE7G4L, 10mL 4ii/K
A, KERERE 6mL, A 10pg/mL BEER/KIEH A pH=2.5 J5 LA, 500uL AiKiEvE,



2mL ZME e

mAu

Fig. 1 the 280nm Chromatography of 2pg/mLUrineEluent by HPLC

BT T JRGAFEAT ) CA 55 DSS WIBAHARE 7%, N FHEEYREA T
JRESRME T EORSE, 3 W MRV s Sl ik it 7 2% .

BEEWH: BRARPHFEESTH (81603259), EEFHEHHE AR EAR G &I R LI H
(2013YQ170525, FIiH: 2013YQ17052509)

EE BN

LB, TOEE, EI7* IR S S AT A MR ST R ROT KR S (0] R AR PR T R S T K
2018,30(10):1825-1833+1733.

2. Kafeel A., KhanN., Jayesh M.*, et al. Impact of caffeic acid on aluminium chloride-induced dementia in
rats.[J].The Journal of pharmacy and pharmacology,2013,65(12):1745-52.

3. Sul D., Kim H. S., Park S. Y.* et al. Protective effect of caffeic acid against beta-amyloid-induced neurotoxicity
by the inhibition of calcium influx and tau phosphorylation[J]. Life Sciences, 2009, 84(9-10): 257-262.

4. Sanchari B. M., Jayesh M., Devinder A.*, et al. Caffeic acid attenuates lipopolysaccharide-induced sickness
behaviour and neuroinflammation in mice[J]. Neuroscience Letters, 2016, 632: 218-223.

5. Y. Yin, Y. Guan, A. Wen* et al. Cardioprotective effect of Danshensu against myocardial
ischemia/reperfusioninjury and inhibits apoptosis of H9¢2 cardiomyocytes via Akt and ERK1/2phosphorylation[J].
Eur. J. Pharmacol,2013,699 (1-3):219-226

6. Y. Tang*, M. Wang, X. Le, et al. Antioxidant and cardioprotective effects of Danshensu (3-(3, 4-
dihydroxyphenyl)-2-hydroxy-propanoic acid from Salvia miltiorrhiza) on isoproterenol-induced myocardial
hypertrophy in rats[J]. Phytomedicine,2011, 18(12): 1024-1030

7. Zhao B. L.*, Jiang W., Zhao Y., Hou J. W., Xin W.J. Scavenging effects of salvia miltiorrhiza on free radicals
and its protection for myocardial mitochondrial membranes from ischemia-reperfusion injury[J]. BiochemMolBiol
Int. 1996, 38(6): 1171-1182.

8. FHEERE. J TR HI B AR b 2544 22 20 042 K BRI 2548l 7122 WF FE D] 7E K 2#,2017.

9.GulJ F,Feng L*, Zhang M H, et al. New metabolite profiles of Danshensu in rats by ultraperformance liquid
chromatography/quadrupole-time-of-flight mass spectrometry[J]. Journal of Chromatography B, 2014, 955-956:20-
25.
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KRB BARAE, ZIANSTIE, O, 20258 EH, LC-MS

ATAEM AR B HER G R Z A0 7788 T 3R 5T, i 1 —Ff
ZALA N T 58 G B A [ A AE HORE » et (35378, BRI o 1) L R T AR A5 31 BA S5 0k
o HTEBAAEER I T8 & R e R 70108, AP RE NS B T B A AR HFE 22
PRI (e B R Ry o FIFH UPLC-QqQ-MS/MS X B2 4% il Hh 20-J2 Wit 57 I 2= I Jie
TEEM; FIH UPLC-Q-Exactive-Orbitrap-MS/MS M ZE AL S h IR 4S8 4 i 7 B3 2R
&,

Prepolymerization  POC-incorporated
mixture puly(EDMA) monalith

+ L LC-MS
1-Propanal/t 4-butancdiol analysis

EDNA

+ Fedysteraids

AIBN

Fig. 1 The routine for synthesis of the POC-incorporated poly(EDMA) monolith and solid phase extraction of
ecdysteroids from C. quinoa Willd..

S5 3Lk
1. H.W. Wang, J.N. Tan, X.C. Shang, X. Zheng, X. Liu, J. Wang, X.D. Hou, Y.M. Du.”, Porous organic cage
incorporated monoliths for solid-phase extraction coupled with liquid chromatography-mass spectrometryfor

identification of ecdysteroids from Chenopodium quinoa Willd. Journal of Chromatography A, 2019, 1583, 55-62.
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FHEE: BEIREHUER, N ILBRET4E, FEARMASEG iR

Jiti#E R  (Vancomycin, VCMD 5 H Al B2 77 U8R & Ok B8 68 BRI DT AE =
FEH TRIT LB R R g pR . KRR SR,  H AT oA A A AR e
A% AR, B TSR . A FLBREYE (HPCF) BA AR LA . $5]
HIFLA2 (2~50 nm) W I FLEER AT ELR I AR, M0 HLASFAT IS n] i/, ) AR AL 5B iR
FAF A B FAL A B, AT AE 9K 20540 o ) B AR PR A 2

K FE N E IR R PIRER VCM 43 B8 M el &, R A XM L) HPCF, @iy
B 1tk 9 K SR 3R AT 45 A 15 B REME A FLRR£T 4E (m-HPCE), i i Th R 5 [ 2 i 250 2 (APBA)
5 RZ TR N-3 38 0075 s T e (MBA Am) R A2 B I L, 45 21 B8 T e AL A A FLAR &1 ¢
(m-HPCF-PBA). H|H m-HPCF-PBA 1k [ AHA BRI 56 7 B2 R I RO T TRAL 3,
PR I BORAT S b, @SIX Tk IR R T E RN 7iE. FIRZTE, T ER
WG HITE 0.01~100pg/mL BA RIFMZMERR (R>=0.999), HATMIR Y 0.01 pg/mL, &
RN 0.029 pg/mL. J775KE % FELE 8.1% A « m-HPCF-APBA M KL AT & F| M, ]
BEREMHZED SR, KKITL TRMSA @ T 52 bR s, SR & xR
WEE S IAMERAT, FERCRTE 80%-92% 2 1], FHXR#EIMZ (RSD) {ETE 4.4%-8.6% 2
. Bk, ZHEAE RN VOM RIS B £ T B

S5 3Lk

1. M Hagihara, C Sutherland, D P Nicolau. Development of HPLC Methods for the Determination of Vancomycin
in Human Plasma, Mouse Serum and Bronchoalveolar Lavage Fluid. J Chromatogr Sci, 2013, 51(3): 201-207.

2. G M Walker, L R Weatherley. Adsorption of dyes from aqueous solution - the effect of adsorbent pore size
distribution and dye aggregation. Chemical Engineering Journal, 2001, 83(3): 201-206.
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A [EAHREEL, WRECH, EFHEE, SPIEB FRki R B
FEEUH: EHx BRREEETH (21505014).

5-HT3 Z24R3EP120 EZH T IR _EiGy7 By Fiey7 sl ik rk fS O, @A &P A B
& T B FEIE IR PR b S A 5 0t T 2 e B DA S 25 AR BN 1 R F B
(R X o AR A S A [ A 2 BRI AR BR AR & A s B R A I, ARAK R S 1 [ sl 5
PREEA A B PFRI B MR E . FERT ] B MR S-HT3 24K Bl i e A ik, #F
A B A AR AR E AR R BN R BUS , BEAT SR KA S o 5, SR IE B T mE AR, ik
$ Bt v s A AT MR AR SIS BER A =R S-HT3 SRS HURIAE 0.2
ng/mL-20 ng/mL Z [AI 26108 R R 47, ZeVEAE R BB R T 0.99. 78 RFEHIEFG. A=
AR FER AR L, F I TRDRE 2 B2 AN H RS 2 FEJE L 20 A 2.84-6.23% 11 3.79-5.21%,
3.63-6.19%A11 3.16-5.11%, 2.99-5.37%F 2.34-4.20%; [ [ AERRIEAT H A =R M: 8 4 oM
90.15-97.39%F1 90.46-95.17%, 91.04-100.83% A1 92.24-99.37%, 92.40-100.64% Al 93.21-
98.90%; &+ F] B, M F] BORIFRLTE 7 BAE AR I0bR IR 23008 103-130%, 114-121%,
98-131%; ITFERHE S AN 98-125%, 93-122%, 82-109%. AL # 7 ff) SPE-HPLC-MS/MS
JriEiE AT E A PRAE B PR B AR A B FERE A BRI

S5 3Lk

1. Y. Jiang, M. Lin, G. Fan, Y. Chen, Z. Li, W. Zhao, Y. Wu, J. Hu, Rapid determination of granisetron in human
plasma by liquid chromatography coupled to tandem mass spectrometry and its application to bioequivalence study,
J. Pharm. Biomed. Anal., 2006, 42, 464-473.

2. R.V.S. Nirogi, V.N. Kandikere, M. Shukla, K. Mudigonda, S. Maurya, R. Boosi, Quantification of granisetron in
human plasma by liquid chromatography coupled to electrospray tandem mass spectrometry, Biomed. Chromatogr.,
2006, 20, 888-897.

3. C. Huang, H. Wan, J. Zhang, H. Zhong, J. Li, Y. Sun, Q. Wang, H. Zhang, Quantification of ondansetron,
granisetron and tropisetron in goat plasma using hydrophilic interaction liquid chromatography-solid phase
extraction coupled with hydrophilic interaction liquid chromatography-triple quadrupole tandem mass spectrometry,
J. Chromatogr. B, 2018, 1095, 50-58.

4. X.J. Yang, Z. Du, A. Lin, Q. Yuan, P. Wan, C. Wong, Simultaneous determination of neutral, basic and acidic
pesticides in aquatic environmental matrices by solid-phase extraction and liquid chromatography electrospray

ionization mass spectrometry, Analytical Methods, 2013, 5, 2083-2092.
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RHE: ELGMANAEL, BAAE, NEER, R, HlZh

FOEMBERR IR 2y, BATHMNRRNIIR. et RmR i EZR A,
Pageit 2015 R [ 24 3 b & SOE R O 5L 0 92 Ry S SR EOT B 71 F. 1
AL R 22 70 3R B TR /N BEBRAS A= P el e S A AN B A 1) 2 B 70, BTt - el 2
M LR TE. 2H> . SRR ZAERINEIRRESE R P 2R R Bt
i X 2 A, AR TR AU h 2 AT BAR R R VR AN . (T B R A
TP A%, HCERSE A I BT R A v R K 2 A B R b R /N BB ) N 5 T
1113 /NSER SRS B AN AR ISV E RS 7y, AR R 24 i B R AN S8 1)

AL FER AN = oA (DGLC) HE T online SPE LC-UV J7 2[RI & 7 3%
L ARG E T R NEERS . T EERL . ZOMOH. R /DNEERA B A SR . AR
KA SR IS B 0T, SR A BH 728 #: TurboFlow MCX fE4 online SPE #%,
K R A FR I 25 B A 28 BT o> T4 05, AR - 500mM 6 2 % (85:15) it 2 #H 7E
0.3mL/min Jii 5558 HAR 3BT ik s 7208000 30t i B s, 506K F 7R 4 i e
Sh4 trap FETIE, W E RS AT HSRIRE . FIR AT R RS A R C18 il
BT E T 28 6 NHFRENA 8 R AT, JUHARE AT SEBLE AT B AT BT 2 = .
S BISCRAE 97.29% ~ 104.27%, ELEHERERIFE S BN T 3.2%.



Fig. 1 Flow scheme of online SPE LC method for determination of six alkaloids in CHMs simultaneously

Table 1. Comparison of the contents (ug/mL) of four alkaloids in five samples by using China Pharmacopeia

method (M1) and online SPE method (M2)

Berberine Palmatine Jateorhizine Phellodendrine
Sample M1 M2 PD% Ml M2 PD% Ml M2 PD% M1 M2 PD%
P.C 3.94 403 226 134 135 0.74 0.09 0.104 492 044 045 2.25
CR 31.33 3192 1.87 739 744 0.67 1.49 1.52 1.99
AGNH 13.40 1452  8.02
HLSQ 11.74 12.68 7.70
ZBDH 14.34 1542  7.26

A-B
PD%:QXIOO%
(A+B)/2

HIZR 1 250 &S EME S R UG, AR S ITNERA 8 WEDT 5%; (BEX%
B SALAE R T 2, AR DN E S5 R v T 245 059, R RE SRS BT 25 SRR R AL
B o SO 1o DR T 5 B0 5 45 FRARAIG o A28 i AR 2 A R e 2 T ST AR AR A7 A
i€, H—ikZ M, S MmN =205 N

S 30k

1. Tang J., Feng Y. B., Tsao S., Wang N., Curtain R., Wang T.W., Berberine and Coptidis Rhizoma as novel

antineoplastic agents: A review of traditional use and biomedical investigations. J Ethnopharmacol.2009,126,5-17.

2. Tan H.L., Chan K.G., Pusparajah P., Duangjai A., Saokaew S., Khan T.M., Lee L.H., Goh B.H. Rhizoma

Coptidis:A Potential Cardiovascular Protective Agent, Front Pharmacol,2016,7,1-13
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Fig. 1 Schematic diagram for fabrication of bridged POSS-AVI-AG hybrid monolithic column
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Figure 2 SEM images of PS seed microspheres synthesized by dispersion polymerization[2]
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Fig. 1 Schematic demonstration for synthesis of POSS@SiO, stationary phase
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Fig. 1 Chromatograms obtained from the quantitative analysis of the four species
The chromatograms are the separations of anethole from star anise, trans-cinnamaldehyde from
cinnamon,hydroxy-alpha-sanshool from zanthoxylum, and 6-gingerol, 8-gingerol and 10-gingerol from ginger, in

order.
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Fig. 1 Schematic illustration for the post-synthesis of chiral MIL-101 (Al)-Xs and the fabrication of their coated

capillary columns for chiral gas chromatography
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Figure 1. GC/FID chromatogram of 37-component FAMEs standard mixture on a 30 m x 0.25 mm,
0.25 um Agilent DB-FastFAME column (p/n G3903-63011).
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Fig. 2 Effect of ACN volume fraction in the mobile phase on the retention of (a) polar analytes and



(b) low-polar analytes. Conditions: mobile phase: (A) H,0, (B) ACN; flow rate:0.7 mL/min; UV

detector at 254 nm; column temperature: 30 °C.
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Fig. 1. [llustration of the proposed room-temperature synthesis of MONs for efficient removal of TBBPA
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Fig3.Schematic diagram of detection
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Fig. 1 The characterization of the chiral stationary phase.
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Fig. 2 The evaluation of enantiomeric resolution
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Figure 1 Schematic and XRD patterns of lanthanum doped with magnetic ferroferric oxide

nanoparticles
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Fig. 1 Diagram for attaching $,-AR on the surface of the microspheres by the established method.
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Fig. 1 TEM image (a),particle size statistics (b) and XRD pattern (c) of the as-prepared TiO, nanosheets (d),TiO,

.

s “» : Phosphopeptides
L /: Nanosheet ~_. ¢ Non-phosphopeptides

nanosheets-based enrichment and detection of phosphorylated peptides.
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Fig. 3 MALDI-TOF mass spectrum of the unenriched p--casein (a), the enriched B--casein by TiO, nanoparticles

(b) and the enriched B--casein by TiO, nanosheets (c).# represents the metastable loss of phosphoric acid.



Table. 1 Detailed data on phosphorylated peptides detected (trypsin enzymatic hydrolysis of a-casein S1, a-casein

S2 and B-casein.underlined as a phosphorylation site.)

Peak number Theoretical m/z Observed m/z aa Peptide sequence
I 1466.6 1466.4 a-S2/153—-164 TVDMSTEVFTK
2 1660.8 1660.8 a-S1/106—-119 VPQLEIVPNSAEER
3 1952.0 1952.9 a-S1/104—119 YKVPQLEIVPNSAEER
4 2061.7 2061.8 /3348 FQSEEQQQTEDELQDK
5 24326 2432.0 B/30-48 IEKFQSEEQQQTEDELQDK
6 2556.1 2554.1 B/33-52 FQSEEQQQTEDELQDKIHPF
7 3122.6 3122.2 B/1-25 RELEELNVPGEIVESLSSSEESITR
2% ik
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Fig. 1 Diagram of E-PE enantioseparation by BSA@SiO,NPs@OT-CEC-AD method
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Fig. 1 Chromatograms for separation of photosensitizers (A) and drugs (BC) on COFs column. Peak identity: (A)
(2) benzoin methyl ether, (3) benzoin ether; (B) (1) trans-oxidized stilbene, (2) flavanone, (3) 6-hydroxy flavanone;
(C) (1) pterostilbene, (2) diclofop-methyl. Mobile phase: ACN; flow rate, 1.0 mL/min.
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Fig. 1 Typical chromatograms of (A) the eluent, (B) initial pork liver homogenate with spiked norfloxacin

(30 ng/g), and (C) initial pork liver homogenate.
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Fig 1. Separation chromatogram of orange skin after adding 0.1mg/mL imazalil standard
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Fig. 1 Schematic illustration of building block replacement strategy for fabrication of amino-functionalized

imine-linked covalent organic frameworks
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Fig. 1 (A) Chromatogram of (a) S mg L folic acid, (b) Yellow millet matrix spiked with 5 mg L folic
acid, (c) Black millet matrix spiked with 5 mg L™ folic acid, (d) Chenopodium quinoa matrix spiked with 5
mg L folic acid and (B) Zoom-in of the Fig. 1 (A) between 10.0 and 25.0 min.
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Fig. 1 The SEM of the surface and internal morphology of core-shell microsphere
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[1] M. Zhang, X. D. Xue, J. H. Zhang, S. M. Xie, Y. Zhang, L. M. Yuan*, Enantioselective chromatographic
resolution using a homochiral metal-organic framework in HPLC [J]. Anal. Methods, 2014, 6: 341-346.

[2] Y. Y. Fu, C. X. Yang, X. P. Yan*, Fabrication of ZIF-8@SiO, core-shell microspheres as the stationary phase
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1. Wang LJ, Wei WL, Xia ZN, Jie X, Xia ZZ. Recent advances in materials for stationary phases of mixed-mode
high-performance liquid chromatography, Trends in analytical chemistry, 2016, 80: 495-506.

2. Ren XJ, Hu CX, Gao D, Fu QF, Zhang KL, Zu FJ, Zeng J, Wang LJ*, Xia ZN. Preparation of a
poly(ethyleneimine) embedded phenyl stationary phase for mixed-mode liquid chromatography. Analytica
Chimica Acta, 2018, 1042: 165-173.
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Capillary Electrophoresis—mass spectrometry (CE-MS) & —F3E T M ifr . 4> F &
RK/INTHT S EIXF 53 BT P dE AT 6 20 FL K 23 B 0 S B L B A I AR R o B0 FH T S IR 1 2% A4 T
SIERMA R, mEA. 2K DTS 5. ZipChip CE-MS SR H — Bl i) 8
R EAR, M TAESR) CE-MS, ©RA T ERI. FEmiEFEEMR D 5B RCR
U REEEIRE S, 2 T RIHR s ESUA T2 R B i mnd SR )RR . fE5
EPUA T I RISFEF, FRATIEH ZipChip CE-MS X & 3 1R 1) Puid e & DAV ks 7% 1
S EFERR AR PRIEATIN 5K, AHEE 4% 48 UPLC # i J7i%, ZipChip CE-MS 40 T 2 J
TRARIC DI, (R R RS S RS DU B[R] 46 R 22 2.5min, 10 FLIFIBS AP AN 21 PR R mR, Al
SR EMEG TR — 8 R ER R T, MG R EESH, 45 2-AB/2-AA T§
ORI 5 ¥ 75 BR8], 1 ZipChip CE-MS R U X 75 B TIE 5 . BEED) 5518 oD IR,
Pl CE-MS 147 B Al RI AT 7E subunit 7K HROESRICTAAR 3 2R L], 452R 5 2-AB
TIVEM—3. BbAl, 728 LR T 20T RO R o s vk B B AT IR R AE, 40
LC-MS/MS FRAEJ7 2 7 2h, 1] CE-MS WX 752 10min B A 58 R AE . 522, ZipChip CE-MS
SRR 7 B e 7 5 il ) R U e T H R B ARE S LC-MS T B E PR RAE S
TETFRETT, T H A HARE R 7 B R IRt R = T TEIFRIIAE.
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1. E.A Redman, M Ramos-Payan, J.S Mellors and J.M Ramsey*. Analysis of Hemoglobin Glycation Using
Microfluidic CE-MS: A Rapid, Mass Spectrometry Compatible Method for Assessing Diabetes Management.
Analytical chemistry, 2016, 88(10):5324-5330

2. EA Redman, JS Mellors, JA Starkey and JM Ramsey*. Characterization of Intact Antibody Drug Conjugate
Variants Using Microfluidic Capillary Electrophoresis—Mass Spectrometry. Analytical chemistry, 2016,
88(4):2220-2226

3.Y Wang, P Feng, Z Sosic, L Zang*. Monitoring Glycosylation Profile and Protein Titer in Cell Culture Samples
Using ZipChip CE-MS. Analytical & Bioanalytical Techniques, 2017, 8(2):1-8
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Fig. 1 Chemical Structure of MCs (a) and the schematic diagram of chip (b)
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[2] Yin H, Killeen K. The fundamental aspects and applications of Agilent HPLC - Chip. J Sep Sci, 2007, 30 (10):
1427-1434.

[3] Kozlik P, Sanda M, Goldman R. Nano reversed phase versus nano hydrophilic interaction liquid
chromatography on a chip in the analysis of hemopexin glycopeptides. J Chromatogr A, 2017, 1519 (23): 152-155.
[4] Zhu K Y, Leung K W, Ting A K L, et al. The establishment of a highly sensitive method in detecting ketamine
and norketamine simultaneously in human hairs by HPLC-Chip-MS/MS. Forensic Sci Int, 2011, 208 (1-3): 53-58.
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FER M — e o7 2 i b S IRINE , AV S A LA OK IR B 5 7 ) A
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BTN EAWTHI. ERZ R FEY, MBS sHEAR I EE, H
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SRS B R B, WP, W, AR EA T I mE R A A
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AN 5 BT A RE A AN TG S R A AL B, Bl R RAE AN ZE R IED T . TR s iR ER 5
T KIS 80E AT A K B & e 3G . X RCASE MR e, A 5 i AT 51k
B LA ) . SR A AT L I 5 4 b 0 o RIS N T 5 FEOIR AR D R, X AT RE S EURN
AR A )L 3E % 7 5% . Houssain El Aribi 25/'BF 58 7 IC-MS/MS AR 348 ] ESI Y 5
AR R IR &, PEEAMIE T /KEE . Frif RGeS & 5, B IR ERNE T
ZLV AT i SR IR B . I 20 350 ANFE SR I KB, LT BT R RS (R R B A
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LA TonPac AS18 [y tiilidl, RAKUENFHEEHETE 7, £ SIM B T ik
TR Hor, 2-8M . 3-SM. 4-F W0 =R 43 n] ik 0.02ug/Ly 0.01 ug/L. 0.01 ug/L.
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1.2 il 8 BOR AR VR A 1]
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Fig. 3Standard curves

Table 1 R? for 16 compounds



compounds R’ compounds R’
Fosetyl-Al 0.9992 Chlorate 0.9979
Maleic hydrazide 0.9982 MPPA 0.9987
Bialaphos 0.9972 Phosphonic acid 0.9977
Glufosinate 0.9984 Ethephon 0.9989
AMPA 0.9959 Cyanuric acid 0.9993
HEPA 0.9992 | N-Acetyl-Glyphosate | 0.9993
N-Acetyl-AMPA 0.9984 Glyphosate 0.9998
N-Acetyl-glufosinate 0.9991 Perchlorate 0.9960

TR PR 04153 A PRV B, A R BRI LAS b i

23 EEM KR

FESIAR KA, 735108 Level 1: 10ng/g 15 Fitle 44 251 100ng/g Maleic hydrazide;
Level 2: 50ng/g 15 Rl 144 25 F1 400ng/g Maleic hydrazide. &ANIIFRAK T FAT A FE Fi 4y . A
REER, Level 1 A 84.2%-107.8%, RSD {8 1.0%-13%; Level 2 [FI{ % 82.9%-106.1%,
RSD 18 0.28%-9.1%.

Table 2 RSD value and recoveries in wheat flour

Spiked level 1 Spiked level 2
Compounds
RSD%(n=5) recovery% RSD%(n=5) Recovery%
Fosetyl-Al 2.7 96.2 1.9 94.3
Maleic hydrazide 4.1 101.6 4.4 92.7
Bialaphos 5.7 95.4 3.2 82.9
Glufosinate 8.7 98.2 3.0 102.1
AMPA 6.5 107.8 9.1 106.1
HEPA 2.6 95.5 0.67 93.7
N-acetyl AMPA 1.1 97.5 0.58 95.6
N-Acetyl-Glufosinate 2.8 87.0 3.0 95.2
Chlorate 1.7 97.7 0.71 934
MPPA 1.4 95.7 1.9 94.7
Phosphonic acid 13 84.2 3.1 96.2
Ethephon 2.2 97.2 0.28 95.0
Cyanuric acid 12 95.4 1.8 100.4
N-Acetyl-Glyphosate 3.0 99.7 1.8 94.5
Glyphosate 2.4 101.5 1.6 97.8
Perchlorate 1.0 86.3 0.75 94.0
3. ik
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SE B I8 35 9 AT 240 . 2018 4F , LukaszRajski 25 g ) FH 85 - (0,35 F11 Q Exactive™ 41
ERPUBAT Orbitrap BTG AR BN 7 /K R AN G I B AUR A ok . ARk, FEr)
ME RS X 8 Flvi WA BI B AR 255k B b AT T 4RSI At e, AR 3] Tl E 4
ZITEN, MS I MS2 [\ HTER L T RS EE RS TR S EME & . Orbitrap 42
b7 AR 1R 5T A JEE (5T R 25 <0.2 mDa) MR = 1 0 HE 3R AE . BT A& 0 B 4 DU
B T AR S SN T 10%, £ TE ] 0.01-0.50 mg/kg .
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Use of a dicationic ion-pairing reagent for sensitive analysis
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Superecritical fluid chromatography (SFC) is a prominent separation technique that exhibits
the advantages of high diffusivity, low viscosity, low cost, environmental friendliness, and high
throughput. Recent technological advancements that employed sub-2 pm particles in
ultra-high-performance liquid chromatography (UHPLC) have been transferred to ultra-high

performance SFC (UHPSFC), allowing excellent sensitivity, efficiency and separation power.

In this study, an analytical methodology using UHPSFC with paired-ion ESI operated in
positive ionization mode was developed for the analysis of nine perfluorinated compounds (PFCs),
and a 10-fold enhanced sensitivity was achieved as compared with negative mode. A dicationic
ionic liquid of 1,1’-dioctyl-[4,4 -bipyridine] dibromide was used an ion-pairing reagent. It was
dissolved in the make-up solvent for UHPSFC and was introduced through the make-up pump and
mixed post-column with the UHPSFC effluent. The presence of the dicationic ion-pairing agent
allowed the formation of overall positively charged complexes with the anionic PFCs analytes. In
this way, the use of the less preferable negative ion mode, which has shown an increased tendency
for poor spray stability and high background noise due to corona discharge and arcing, was
avoided. The experimental results demonstrated a one-magnitude increase in analytical sensitivity
for the quantitative analysis of exemplary perfluorobutanesulfonic acid (PFBS; m/z 681.5—381.4)
and perfluorooctanesulfonic acid (PFOS; m/z 881.5—381.4) with the paired-ion ESI in the

positive mode, compard with the negative mode.

Figure 1: UHPSFC with positive-mode ESI-MS usinga dicationic ion-pairing reagent
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Fig. 1 A:Electropherograms of Ibuprofen with different enantiomeric excess values; B:Experimental electronic
circular dichroism spectrum of Ibuprofen with different enantiomeric excess values; C: Experimental and

calculated electronic circular dichroism spectrum of R-Ibuprofen
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Fig. 1 Chemical structure of CB[n].
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Fig. 1 Photo of Goji berry and electropherograms of the sweeping method for AChEI screening.
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Fig.1 a) Micro-static mixer assembly; b) The section view of the micro-static mixer;

c¢) Diagram of CFD stimulation analysis.
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— Micro-static mixer
4 —— Conventional mixer
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Fig.2 The micro-static mixer performance at 1.0 mL/min.

HPLC conditions: A=H,0, B=0.1% acetone+H,0, gradient 0 to 100% B in 10% step.
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Fig.1 Schematic diagram of the multiple-wavelength fluorescence detector.
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Fig. 2 a) Chromatogram of aflatoxin B1; b) Linear calibration curve of aflatoxin B1.
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Fig. 1 EST'MS/MS MRM chromatograms (thiodiglycol sulfoxide and divinyl sulfone) of water sample and mix
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Fig.1 a) Gradient curve distortions without precompression process (phase A, water; phase B, 0.5% acetone); b)

Schematic diagram of the reason for the distortion
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Fig. 2 Base peak chromatograms of BSA digests

a. after precompression of equal proportion ; b. after precompression of 40:60 proportion
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Fig. 1 ESI mass spectra of the complexes of cytochrome ¢ with saponin.
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Fig. 1 Automated solid phase extraction and electrospray chip based on programmatic pneumatic micro-valves. (a,
The instrumental configuration of the Automated solid phase extraction and electrospray chip based on

programmatic pneumatic micro-valves. Seven pneumatic micro-valves 1-7 (blue regions) in AEEC were in the top



pneumatic valve layer (a PDMS slab, ~4 mm thick), and all other functional units (red regions) were integrated in
the microfluidic channel layer (a PDMS membrane, ~100 pum thick) in AEEC. At the monolithic ESI nozzle in
AEEC, the analytes were ionized and detected by a TOF-MS. b, The photographs of AEEC with immobilized
magnetic beads in the SPE zone. In AEEC, there are seven pneumatic valves, three solution inlets, two solution
outlets, one pressure inlet, one SPE zone, two oscillation cushion zones, one monolithic ESI nozzle, and some
connection micro-channels. ¢, The photograph of the monolithic ESI nozzle in AEEC. The monolithic ESI nozzle
is integrated in AEEC at the end of its micro-channels, and it is with a symmetric 45 degree vertex angle. d, With a
programmatic pneumatic pressure controller, pressures applied to micro-valves 1-7 were automatically regulated,
thus modifying their open and closed statuses. The SPE and ESI-MS identifications for analytes with AEEC were
achieved by sequentially implementing sample introduction, sample extraction, elution introduction, analytes
elution, and on-line ESI for analytes by regulating micro-valves 1-7. Three syringe pumps were used to infuse
sample, elution, and ESI solutions (with 3, 3, and 1 uL min-1 flow rates) into AEEC, and a 1.5 kV direct voltage
from a power supply was imposed to the electrospray solution to facilitate ESI for analytes. e, AEEC was placed
on a xyz regulator to adjust the position of its monolithic ESI nozzle relative to the ion transmission orifice in the

TOF-MS.)
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Fig. 1 Layout of ESI tip cleaning device
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Fig. 1 (a) Synthesis of CyHR. (b) Proposed recognition mechanism of CyHR toward hypochlorous acid (HCIO).
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