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Application of GC/MS/MS in the Analysis of Alkaloids in Tobacco
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Abstract: The application of ion trap mass spectrum in the analysis of plant samples was studied taking
tobacco samples as the object. GC/MS/MS has perfect specificity and eliminates the interference from other
substances by selecting given precursor ions. The relative standard deviations were 0.45%~~4.52% and the
LOD was 0.33 ug/g.

Key words: tobacco; alkaloids; ion trap mass spectrum

B BRI (MS/MS) & 20 tHED 70 ERVIHBHMFRIGEHE A, EMNERH—FEPEE— LA
BEMNBEFHITZXKSH, BXNFENTEFRAIETRNGE ZLAEE. —RERL %R
WEERAKNES, BAEENHRTEA TR, 5 TEBESEMRAEE. Hil, GC/MS/MS X & A&H
AR BR T EXMRS, DENATHRED =il R pCBs, PAHST, B ED
SR ESEI ST . BEAh, TERAEZE. EARMa &Y. RSN E, GOMS/MS IR
T HERBE R mE B A

EER, MXEEFRTHEY T EYRKSEFRIY, R, X THESEAEMESNSE
Sy HT, MR WLE GC/MS/MS R ARG . ASCLUEB A MR, R4 7 H i 6 # ALy,
I 5 GC/MS F1 GC/MS(SIM)H) 43 4 &5 R 34T T EL B

1 #R577%

1.1 SRR REAR
FEGWEHREEXHERERERER S0, F40 THT 20, B, 40 HIF, &H.
MR-k (EE Sigma 28], 24r4); NaOH, CH.Cl,w CH;OH (R Z5ER LHERAFIA T, HHrah).

WA E#E: 2011-09-29 BEIBHA: 2012-02-28
HEMEH: EFXFERBEEESIME (20325517
teEEN: BHFHA977—) L B, SR TRIM, 4, TENABFHRER N F B85, E-mail: zhengsjc@126.com.



600 W& I K 2% ¥ 34 %

1.2 JAE S A Y hk i 2K EY

AR 0.5 g AR T SO mL RE=/M+, MA 5mL 5% NaOH, #£%5, F—&KMA 0.2 mL A
Fr (7.376 pg/pl +-E%2) 20 mL ZEEUEE ) V(CH,ClL):V(CH;0H)=3:1), #7 15min J5, #&, L€,
Bl uL W E .
1.3 {XBERTEAM

Trace GC 1 Polaris Q S JREL X (£ Finnigan A7), BAEH: CP-Sil 8CB Low Bleed/MS,
30 mx0.25 mm, 0.25 pm W42 (EE Varian 2 F]); #FEOEEN 280 C. S AEAR, HHRER, A
& 1 mL/min, ApHEERE; FEBF: 100 CHEF 3 min, LA 20 C/min 2 280 'C, fRFF 2 min. &
W TR S E TYRIE 4724 280 'CHI 200 'C, HE A EI, HEHE 70 eV, Damping gas
##E A 0.3 mL/min.
2 ZR5ihe
2.1 GC/MS/MS B¥kik

# 1 Finnigan Polaris Q GC/MS/MS {7 B i} &) 2 & B 7
Tab.1 Finnigan Polaris Q GC/MS/MS retention time and precursor ions

{3 B8 B ] /min XL SAFE BEF/(mz') 7P REE eV 45 5 8] Y8 B /min
Retention time Alkaloids MW Precursor ions  Excitation voltage energy Scan time range
7.15 BT 162 162 0.4 4,0~7.5
7.81 EHRERET 148 147 0.4 7.5~7.9
8.13 -4 L 158 158 0.4 7.9~8.17
8.21 IR 162 162 0.4 8.17~8.3
8.42 F & 160 160 0.4 8.3~8.5
8.55 2,3- Bkt Be 156 - 156 0.4 8.5~9.0
9.30 A bR 240 85 0.4 9.0~14.0

FE A R BE R TEE RS, HES
it (Damping gas). BB T. HERBEEES 600 000-
SENGWERFEEENEN. HTFEHX

BHME BRI BB R, AR 2
R AR SR R AT T R ik g 00
Y 4R B 16D R B A B L L 2

A HFEE d T (Nomicotine) 415 B % 200 0004
SHEFEBE (Excitation voltage energy) (MR4L7E
BEA 0~2 eV) MR BARFEFRFERE

THBRARETRER (HD. HETR, 04 0o o 0% T % %
eV [ SRS BTSRRI, O AR i /eV Excitation voltage energy
FEAFFRTBUER  HERS 5ZEMUCE D.

2.2 GC/MS/MS 5 GC/MS 1 GC/MS(SIM)] bt i ARESREERETEZHFERLTHEDR
BT Fig.1 Effect of the excitation voltage energy on the area of

nornicotine

A 3K GC/MS/MS 45 GC/MS F GC/MS(SIM)
FE B A RS T o ) R R R HE R M REAT T
X T, % 2 5 GCMSESIMFHEAK TS . ARFUER#H T MEEEERLE 2.
# 2 Finnigan Polaris Q GC/MS BB FHRB T ASH
Tab.2 Finnigan Polaris Q GC/MS (SIM) parameters

{5 ¥ Bt [8]/min 5, EEET/(mz") EMEF/(mz) 3 H4 B 18] 5 B /min
Retention time Alkaloids Quantitation ion Qualitative ion Scan time range
7.15 BET 133 162 4.0~7.5
7.81 ZEERET 70 119 7.5~7.9
8.13 g 7331 157 158 7.9~8.17
8.21 Eop il 133 106 8.17~8.3
8.42 LR FER 160 131 8.3~8.5
8.55 2,3- ZBEntk i 155 156 8.5~9.0

9.30 Z3E 7 57 85 9.0~14.0
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Fig.2 Chromatograms by different scan modes
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5: 2, 3-EEMLEE.

1:nornicotine;2:Nicotyrine; 3:Anabasine; 4:Anatabine; 5:2,3-Bipyridyl
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Fig.3 Chromatograms (7.5-9.0 min) by different scan modes
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Fig.4 Mass spectra of Anatabine and 2,3-Bipyridyl by GC/MS

XFEBENER (B WEEB/ RAREEH) 2 5% 0.320(SIM). 0.095(MSn)(Anatabine”)
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ﬂxz:l*—ﬁ]%g&% 4 MERMEERE, B iR 2: Nicotyrine; 3: Anabasine; 4: Anatabine; 5: 2,3-Bipyridyl
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i%%ﬁfﬁ . Hﬁﬁi%l/ﬁélﬁﬁﬁ%iﬁii Fig.5 Chromatograms :fi?(i?ifng SIM and precursors of
22‘ ig};g&ﬁﬁﬁé%%ﬁ‘ F, REg Anatabine and 2,3-Bipyridyl

RI3 MERLEBRUENFTHESER (n=6)

Tab.3 Results from replicate analysis of a flue-cure tobacco sample (n=6)

VIR &8/ mggh) AT ERHER 2 /% BAER 2R /(ngg™h)
Alkaloids Average content RSD LODs
JE® T Nicotine 17.9 0.450 1.20
#BHEJEH T Nomicotine 0.330 1.91 1.50
Z & AR Nicotyrine 0.520 1.57 0.330
FJHB Anabasine 0.078 2.67 0.630
HEF B Anatabine 0.550 1.30 0.570
2,3-ZBentBE 2,3-Bipyridyl 0.390 4,52 0.400
#4 KROTER
Tab.4 The content of individual alkaloid in the four tobacco samples mg/g
=Y A4S Sample number
Alkaloids 1 2 3 4
E‘E.T 17.0 19.1 25.2 21.8
Nicotine
% ﬁagfé'ﬁj‘ 0.330 0.410 0.240 0.470
Nornicotine
—.%Jﬁ.ﬁ 0.520 0.590 0.620 0.520
Nicotyrine
%’ﬂﬁ@ 0.078 0.087 0.120 0.110
Anabasine
%%ﬁ%ﬂﬂﬁ 0.550 0.690 0.610 0.680
Anatabine
2,3- "Bkt BE
2.3-Bipyridyl 0.390 0.450 0.460 0.460
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