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D etem mation ofM atrine Residue in TeaU sng L iquid Chran atography— Tandem
M ass Spectran etry or Gas Chran atography— Tandem M ass Spectram etry

CHEN Hongpng LU Xin WANG Qnghua JIANG Ying WANG Chuan-pi
(TeaQuality and Supervsion Testing Center(M nstry ofA griculure), Tea Research Institute Ch nese

Academy of A gricultural Sciences Hangzhou 310008 China)

Abstract Two preparatbn m ethods was developed for the detem nation of m atrine resilue in tea
sanp les by liquid chram atography— tanden mass spectranetry( LC- MSM S) and gas chramatogra-
phy— tandem m ass spectranetry(GC—MS/MS), respectively And camparison of the app lcab ity
beween n LC-MSMS and GC- MS/M Swas carried out At the spiked kvels of 10— 100 Hg/kg

no sign ificant d ifferences existed between he recoveries and the relatwve standard deviations( RSDs) of
womethods Inboth methods the recovereswere 8% — 8% forGC-MS/MS and 82 — 8%

HbrLC-MSMS wih RSDsof 48 — 11.3% and 2.% - 4.26, respectively Both methods
were accuratg relable and sensitivity and was suitable for the detem natbn of matrne residue n
tea W ith the second samp le preparation the matrine residue n tea coul be detected by LC- MS M S

w ith more advantages

Key words matrne tea lguid chmmatography— tanden mass spectranetry gas dhran atography —

tandan m ass spectom etry
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BR, EOPREDL NrRESS, BUTIURE I 22, TR e DA AL 2k R 2 A HPLC R
FEARPLAR,  HiwZHAE HPLC il Wi (A, R i TR LC- MSAH GC— MSH T RBUEEL
I, e LA A2 ey SRR R T H AT, AT S e I U VR ORI L, AR S B
AR RTALEE TV, L LC - MS/MSE GC— M SM Sl o 5308 5k 87 00 M7 V200 0& I,
LT AR SR A N TTE, TR AR v 2k B H R RN A DU U PR B A
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1.1

V arian 450 GC— 300 M S “UHH 53 & 3¢ BT 15k FH A (35 V arian A 7] ); W aters UPLC-AP13200 M S
(EE W aes A T 5 EENHEDMRGAT ); KA TISEELFAL (HE KA AT ); Buchi R215JiEk
ZRAC (Gt BuchiAa]);  fH b Gifi b M ettler 7] ), AR ES AL (136 75 0 RS O A A% A PR
AT

=& AmsE &R o (g, EE TediaAT ); HERE  WER 2K oK
FRAH (r#rall, B KRIE S XTI A R AT ), EERG IS AiF K (UM EEG AR A | ); 5 S0 (4
99. %, WTEE SignaAH])

T SR ARE VTS BEIE R FREGE S0 S R bruE BEAD 0. 020 0 g (R briBERES 2ERE BT 58 ), I HBE
ERAE 100ml,  GC— M S/M SE I bRt A 5l R =S R PE AR 2 AT W, LC - M S/M SH (1) bRk
BE AR R BB 2 T R, ROERMCR S AR A 1.3 JvEaB G, 05 R FH BT a5 Wk BE
T SR ER 2 2mL

SLEOREMELEESR A Bk LARDASGRHAY, FE SR EARTRE ST A ] IERRE
1.2
1.2.1 GC-MS/MS i VE-5m s B (30m x 0.25mm x 0. 25 Um), F:iiE 1. 0mL/
min FEARIGESE 80 C, f#4F Imn L 20 C minFHEZE 280 C, 1#¥ 9mun HERE R 250 C,
AU ERE, HERER 1B, EEFHRTE 280 C; BN, HiHEE 70 &, & FIRERE 230C, EDVH
JE 1000V MRM Z¥L% 1
1.2.2 UPLC-MS/MS 6%k BEH Cis(2 1 mm x 100mm, 1.7 Hm), F:E 30 C, WaiMH A:
5 (5 06 AN 0. 96 SR ), WA B [ 9. 5/K (N B6 R, FHEKIEZE g 9.5); LIk
PN 10 O BHAR A — RBHAH B2SRA BV, O 0.25mL/m n HEFFE SUL; KSR BB E ST
JE(EST), 1ES P, BEFIRRE 500 C, ZMHS 25mL/mn A 55mL /mn MRM S%UILE 1

1 GC-MSMS LC-MSMSMRM
Table I GC-MS/MS and LC- M SM S param eters of mu ltt reac tion-m on itor ng m ode

b strum ent Ionization  Precursor ion(m /z) Daughter ion(m /z) DP voltU/V Collision energy’ Dwell tme ¢ /ms
GC-MSMS EI 248.2 205.2°, 137.Q 150.1 - 153 8 8 100
ILC-MSMS ESI +) 249.3 148.2°, 176.2 150.2 646, 64.6 6.8 43.2 452 43.8 100

* quantitative on # the unit 8 “ &V” n GC- MS/MS and “V” n LC-MS/MS

1.3
1.3. 1 PR FMRE 15.0 g ZGHMBEHA S 2. 0mm 0, HU 2.0 ¢ T 100 m L g 14%
M, N 2mLEUKGEHE 30m n AN 30mL =& ki, 18000 rim ndd i 2m n  HRELRE KR
P AN 98T 100 mLAS O, P 15 mL =S PR A8 AR 2005, W SR UEm, 7E/KIBR
FE 40°C, /JE 0.014MPa R A RIKAFEZIL T, 2mL ~&Fh - AMEE (1 9 KB )ERE,
% H

WAk CodE F/NER 5 mL & e — A ThEE (1 9354k, 2mL& MW EFE, H 4 mL &
Bt — A HIEE (12 9) 7P IRPE GRS O S I AR/ AR, L BRET 6 mLkPEd; T 6 mL & bk -
FmEE (91 1), 4 3IRPEISOIRSE N BAE M, B S0 mL A CoffiBz U e W, B 20 mL & H
Bt — AR (9 0 1)BEBLRE AR/, A BRI, e IRANE T GC-MSMSKH =S H e KL 2
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ml, LC-MSMSFKHPEEERZE 2ml, i 0.22 Um AN VL (AT 55 25 HEREER 1 )

1.3. 2

HKMFRE 15.0 g 25BN S 2.0 mm §7, 2.0 g3 100 mL # H B H,

AN 50mL7K (R EE fH 3.5), 75 C/KBMA 45mun, HEFEBRHAZUKARE H 9.5 ®#EE

250 mL 73R 3 A,

100 mL =50 FREZEEL 1k, RIZIESR Imin/5, 8 30mn f/KMAE =8 Hk

MEADZ G, WMEEH AL 5000 rmin B0 10min LR EEKS, ERERALEINAN 10 gL /KFR

By, =SB ST KB ERINIE JET 150 m LY Coffi b, ek 28K W4 i+

2
2.1 -

PUR#1ER “1.3.17

2P AL 223 °C (800 Pa), Ak, SAHEISHERE MR 250 CREB & St THRMIRE  GC-
M S/MSTE MRM Rl #58 F BA 0 KRt shae, Bk, GCRAEMTHEREF EFid—BMA, AL
Sy AT AL, ARSEESR A 20 °C /moinf)EEE EHEE R IGIREE 80 CH & 280 C &S M AE4 B T i

TR ANFE RSB T om /2 248.2 247.2
et e, 192/ MRM Z50M8: m /2 248.2/150. 1(8 &V)

150.1 205.1 4r5lx Hit 7 v &34, e

m/z248.2/137.0(8 V) m /z 248.2/205. 2

(15 &V), BB TXEEEN YN 100 ms S0 GC - M S/M S itk & K i & 405 WK 1 %K 2

m/z 248.2/137.0

m/z 248.2/150.1 m/z 248.2/205.2

100

= 50

GC-MSMS

1|2 13 14 ‘I) 10 ]Il 12 13 14

t/min

(20 M g/kg)

Fi 1 Extraction bn chiomabgram of matrme n negatve tea samplk by GC-M SMS (20H g/kg)

AT BEH Cifl BEH H ilic % A& T
f L0~ 1210 E, B+ BEH H iledikRA etk
Cis, XPARMENE P BAELF IR, Rtk 200,
7 UPLC-MS/M S FR I e %, H s X
% MM BEH Cisl JE B A BIF R HR, o0 Bk
0.2+ 0.02s Bk, ACEAM BFH Cis(2 1 mm x
100mm, 1.7 Bm)fEiEH: FEE - KM - K
& HPLCAS AW B i I sh At ™, st
BT I AR Bl A X S B OR B I T DL R R TG iR
T SR RS W, IR S R A
FEEREER, RCRH K -K (11, &R
L) M shA N 06 HERFT 0. 36 H IR A F
Tk B Artb & W7E ESIIE B 7 # T 5 11k,
PR BT, IS I UPLC - MS M S R )
&, FEMERSIHF AT 1% FERF 0. 36 R
B HAE/KBRIEERIEIHZE H 9.5 1Lk

G T S AL S O A A AR SR R IR, S S g

- 205.1

75

150.1

1,/%

254
137.0

140 150 160 170 180 190 200
m/z
2 GC-MSMSMRM

Fi.2 M ass spectrun of matrine by
GC-MS/MS underMRM mode

B OAE ESTHL B U5

TERE, PR M+ 1] D T T m /2 249.3 Xt m £ 249. 3347 B T3, 0B8] m /2 148. 2

176.2
S LC- MS/M Sthitk & W& 3
2.2

150.2 AL JGAEXN () DPHLUERN 64.6 61.8 64.2V: CERSE N 43.2 43.8 45.2V

KRR S 2 JE TR P BRI RE BRI, ASCRT AR T3k —7 2% T e ARG

i 24 S 355 2 Bl o e s i A B vk

FEf a2 (RS I8 2 1R o o 1 NS L =/ I P B 1
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WhEE “Jpik 7 % T GB/T 8312- 2002 7 HANHT b
B 7 A O A0 7 OB AN [R], /T3 1 S B
A=A kT, 07T OB AEZEEG S SR BOE 2
K, AT OO 2L

ATAREE “T7ik—7 KA CxlElAH/ME, 2 T AR
R B = & e - AMBRRAW (1:9 317 9: 1)
A il It 731 s of 7 2 el [ AT 38 AN A BRI S M) 3531
K& HEEIR TR 5 mLiE CslE M /MER, A 2
mL 50 Bg/LERFERE i (A8 Z & W bt - A& 3 L
BIFHRGVER]) MRH 1 9 =& Wkt — Ak, 7
B 8 mLik Pl o S, H b AR B AR
s KA 30 THNRA RS, BT 8 mLKGE A 466
Zhgn th,  HEERR, KA 9 ¢ LHFIR, 7ERT 10 mL
WL 9F6 5 S, 7EE8 11~ 20 mLAkBER +
HHY) 3.3 SR ASLRRH 1 9 =&
Bt — A KSR [EA NS, L BRI BRI, B 90 1kt
R AR /N, USCERIIR IR VR 26 mL, LIS G VR 20
AR, B Ry E 2 o, B Inbs #EFE & 100 50 100
Bo kK1, REEVRIEISEE 9 996 ~ 9%

FESRT AR k= PR TR 20 ¢ T 100
mL M TR, InN 50mL K (IR BRK KHZE H
3.5), 75 CRAKBM#A 45m n BJ7 ik b2 - THEEURE
BEAESK, YR THERFEREAN 5.0 g, fE&HEH
BER LW, ERWA 2hEAHEABHMAITH, &
HPLC— M S/M SHf A E 0Ky A Wk fisf, 00 eE s # A AT
REXT HPLC ZZ DA R i A i it . BRI A S U &R
2.0g KM pH 3. 5 R ARG HAE PE B0, A FIT 42
T S A U
2.3

W BTARERES 10 000 Mg /kgF4E FFE FOBUA (=&
HEie )0 m#BEN 0.5 1.0 50 10.0 50 100
200 500 1000 2000Hg/kg 107K, GC-MSMS
RN, DE BB TEE ()R SR, FEREE (X,
Vo ko) AR AL R, @ rbrdEMis LMEHTERN V=
4003 125X + 73380, rf&AN 0.999 95 ZPEVEHIJy 10~
2000 Hg/kg LC—MSM Sl £ ST 442 525 5
AR ER BRSO P, R BIAHB TN V=
94 69X + 14267 rfH N 0.99991 Z&MVEEN 1~ 1000
Bo/kg HEFE 10 Bg/kg B, GC - MSMS{EMELL SN =

/10?

/107

/102

45+ A
4077 m/z249.3/148.2
359
30
25+
20+
15+
10
5
0 T T T . T T
0.5 1.0 1.5 2.0 2.5
t/min
164
14 B
m/z249.3/176.2
124
104
8
6
4
24
0 T i b LI U T
0.5 1.0 15 2.0 2.5
t/min
224
m/z249.3/150.2
184 C
14+
10
64
2
T L% eyl Ly ;
0.5 1.0 1.5 2.0 25
t/min
LC-
MSMS (10 g /kg)

Fg 3 Extracton obn chranabgrams of matrne n

negative tea sanple by LC-M SM S (10 K g/kg)

12 IC-MSMSHI SN =287 LIEMEL SN = 30 THE A HIR (LOD)5M N 2.5 0.4Mg/kg AR

R PR A0 € 8 R (LOQ) 7 Ay 10 2 Hg/kg
2.4

RS R R, B 2.0 g 100 mL g B, 2 Hlin 10 50

HEFE 2 ml, BEDACFERRE 70, EA K I [CR AR X AR AR 22 (RSD)

100 Vg /kg 3K FHIbR

Tk

L AR IbRACE B RIRCERTE B3 Z 5, Al fE 826 ~ 866 K1 806 ~ 836 JuFE N; GC- MS/
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MSAHI LC- MSM SR MG W 2 7, R0 806 ~ 836 1 800~ 866 (WK 2) FETT VLN
SR, KA GC-MSMSHI LC- MSMSHER, P& RSDMZERK, 5N 4.66~ 11. 3%
2. %~ 4.2 ; GC— MSMSHIE R, BEE RS P 200852 K, H RSDEK, 7EMINE S bz HEFE
MK 1000 50 10 Mg /kghf, RSD A 4. 66~ 5.2 6.8 ~7.% 10.8~ 11.%% ; 1 LC-
MS M STE 34K F L3454 els it & 1k

2 GC-MS/MS LC-MSMS

Table2 Spiked recoveries and RSDs of GC-MSM S and LC-M SMS
RecoveryR M  (RSD s./% )

Added 10 Bg/kg Added 50 Bg/kg Added 100 M g /kg
M ethod " - - - - - " - - - " -
E xtraction E xtraction E xtraction E xtraction Extraction Extraction
method 1 m ethod 2 method 1 m ethod 2 method 1 m ethod 2
GC- MS/MS 83(11.5) 81( 10. 8) 85(7.1) 84(6. 4) 85(4.6) 85(5.2)
LC-MSMS 82(4.2) 82(3.7) 86(2.9) 85(3. 4) 82(3.2) 83(3.5)
2.5

GESTINENEAE A R RS REE WENS R E—T 5 TR
LC-MSMSE GC-MSM STEZM Fiy Z:ibk i M IEH 4 (% 3) wArbE “Hik=” mAEiT
“IjiE—"7, 1M LC-MS MS/HMINEAERBE FEE BT GC-MSMS Bk, KA “JnE=”
BEATHTALFE,  LC— M S/M S73 77 VL5 1 /& 7 ity S0k B PO g 2 5K

3 IC-MSMS GC-MSMS
Table3 Comparson of app licability beween LC-M SM S and GC-M SM S

M ethod M an ipu laton Cost Environm ental p otection E fficiency Sens itw ity R elabiliy
Extraction method 1 + 4+ + + + + +
Extraction method 2 + + + + + + + +

LC-MS/MS + + + + + + + + o+
GC-MSMS + + + + + + +
“+7” means“ recommendation’; “ + +” means“ more recanm endation”

AR SO T R R 2 Rk B A AP AR AP DT E, BIE AT 1RO = S e 7 A SRV R BAK
TS B (LLE ) AT AR AEHL ( SPE ) 9046 5 320 77 2 Bischer i) 5 vk (RHE AR B R FE AN [ R g5 i 45
PRIV LC-MSMSH GC-MS M SHL 7% BIRE T 2 M rhy ZHs B pr 2K, (ECRA “O7ik
7 BEATRTAREERY, LC- M S/M SKLN R i SO AT SR e itiEl Dy vERR ek bR AT
FEVERE A
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