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Determination of 19 antidepressants in health food by high-performance

liquid chromatography-Time-of-flight mass spectrometry
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Abstract: Objective: To establish a rapid qualitative and quantita-
tive analysis method, HPLC-quadrupole-time-of-flight mass
spectrometry was used to determine the illegal addition of 19 anti-
depressants in healthy food. Methods: The

samples were
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extracted by methanol with ultrasonic extraction procedure and
then separated on a reversed-phase Cig column, with acetonitrile
and 0.1% formic acid aqueous as the mobile phases in gradient e-
lution mode. The target compounds were detected in electrospray
positive ion, and the data were matched with the established da-
tabase of precursor ion and secondary fragment accurate mass.
Results: The linear range of the 19 compounds was 5~100 ng/L,
and the correlation coefficient was 0.988 7~0.999 9, with the de-
tection limit of 0.2~2.0 pg/kg. The average recoveries of the 19
antidepressants ranged from 81.2% to 98.6%, and the relative
standard deviation was less than 6.7%. Conclusion: The estab-
lished method is suitable for rapid screening qualitative and quan-
titative analysis of illegally added antidepressant drugs in healthy
food.

Keywords: high performance liquid chromatography coupled with
quadrupole-time of flight mass spectrometry ( HPLC-Q-TOF/

MS) ; screening; antidepressants; health food
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S8 NI B EU AR Tl |/ == DR T AR | K =]
WA H ™ i B BRI ROCR ST 51 2 . BRT . IR
T R IR 25 I S B R AT B 2Ok R
A 33— R I B B LT I AT ] B AR S — 2
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Yoty e o M0 e Ah Bl R I S A o DL R B R
13 2 RN SRR O TR AN I S T A R AR
SO T RN o SN - N 53
et SR R I Ak 2 B A O ik Bk i 2 L (A &
A THIMARRZ Y br i B A R I R B . OER
LR FH 25 O AH 8 305 — U AR AT — AT B [ BT 3% 4 R, X
PRABEE R 19 Bh BT AR 25 B 7 15 O 5% N2 19 Fh B 4
I 245 4y 11 o 1 AR A T A R T A R O s R € % 5T %
A ST AR AR R TP B AR 2 0 e M R R T
% BTENE L2 B R EOR .
1 #e 505k
1.1 #R5EH

WEAR T LI >98.0 %, M Ay B (L) MLl Tolk &
JEATBR 27 5

By B8 yb S« 4l B >9800, 30 M BH L C i) A IR
AR

LB MER R A =980, iR AR B
MR

W R BRI KGR DR R RT3 PR E
AR ARV PETT VA 2 U T L SR B SR IR L A
MR SCRLEE S 1100 pg/ mL, BT /R SRR BRI 5

TRIER AR Z M (MCE) | [ 4 30 T4 i 30 1R £6 | 5 s JiF - 7R
SETT I R LI R PR ] 5

L)% : HPLC £ {8 [F Merck 22w 5
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2.1 mm,2.2 ym, 3 [H Thermo Scientific 23 #] ;

#8745 {Y : Elmasonic P 8, & Elma 2\ &) ;
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R AlK i - Milli-Q B, 1 [ 2 B 120 W 5

FLAZUEAR :0.22 pom, T HE I 5206 150 45 A BR A # 5

W e % A% : YALBOYS B, [ 22 3% B2 A3 85 47 R

3

5
&l

BE237H [ 2021 £7 R | R@SH

1 KEHERER

Table 1 Information of the test samples
45 F i 95 FE i
1 TR AR 2 Bk 0 O R B A OAR AR & IR
) S-hip A R % B ML A T i
i CIIN S ERV W (]
3 AEMAEmR A AW AR | 10 XAWEERMIRKE
4 HERHEEER 5-hip 11 R kL
L O BHEBtZ ARG Y A| 12 BRAEEEZ AR )T
Tt 13 LR
(PN NERN 14 ZEHRRYE
; 2% 2 HORE A (U AT £
ZE4D

B F K7 : ME204 B, M Rp ) — $C R 2 AU A IR A F .
1.3 Ak
1.3.1 HH QU W e

(1) o £t 6 Vs R T T« I A A o (BB 7 9T L B 3
WV AR RERIREY R ER R & SRR e Eh BR 3
SR o o R PR R A VR B AT B 10006 ) A o
10.0 mg F 25 & M P, i A H B IE A% OF 4% T R
1.0 mg/mL B HAFRAE AW, — 18 °C il VAR £ 5 W R A
i (2 3 bR ER R TR DR W K T SRS VT S P R L R
T2 < T AR L BT oK B Ak, h R BE & VYT LA B VST L AR
BT VEPT DR R L 4% o R ) | R TR SCHL TR )  MEAR R B 1 mL
TA M A R E 25 BE R 1.0 mg/mL (Y SR AR it
W, — 18 CHENARAF

(2) 1R A FRUE AR 4% BE A 25 W0 78 {0 - 17 i) 7 5
JE & W OIS T AR i A VR D PP T T S o vk BE
100 ng/mL(EEZ T L ER IR N BK IR K AP SCHL i)
1 000 ng/mL CHFMEME) 500 ng/mL (B Lk 5 Miba
WZ A HoAb AL & ) 1R A br ol b DR . B Rk
Vg 2 Ve =10 = 90) # BEIR A A HE b [A] W 3K A4 2R 91 A
WE AR %

(3) 0.1% B R /K 7 V- MERR LI 1 mL H R . Y 4
KEZZE 1000 mL,
1.3.2 FESBETAL I FRIBOE S 2450 0 R . [ R O (i
A AL 2.00 g T 50 mL .0 H L imA 15 mL W, 8
A1 R 10 min, #E L B0 LIS W £ 25 mL
BT AEMBREFIA 8 mL HEREE RN —K. &
IR, B E A E 25 mL, 3247 W 2 mL 42 BURK
b IR AL U IR i HEAE A3
1.3.3 VA 3% & 1 {4, 3% £ & Thermo Fisher
Hypersil GOLD (100 mm X 2.1 mm, 2.6 pm); Ji #
0.3 mL/min; B3 40 C 53 ahHH A S 0.1 %0 F R /K % i
WBIAH B I BE VR SR W3R 2, s S pl
1.3.4 TOF/MS TAE&KM W% & 1 (ESD,IE &+
Ko A5 2, WE S L R 5 500 VB TR IR 550 CAAm R
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W (CUR) 35 L/hs ZAL A (GSD) 55 L/hs i 57 <
Ui (GS2) 55 L/hs— b & 1 Bk R AL m /= 100~
1000, =43 B, AR R 80 VL R fEfig it 10 eV, %
BEEEE T RRE>100 cps B JH 35 BB ¥ 5 FRE. T
B RAETUEEE S m /2 50~1 000, & R EH X, 2R
B 80 V., Rl RE & (35E£15) eV,
1.4 HiEsE

KA LibraryView 8 {4 @ 37 8098 )& » R | Analyst,
PeakView ., MasterView #4347 50 4 R £ FIAL FE . JiF R
AR AR i BCHE 32 P A ST G 0 BSCHE PR S AT DG TR O A 4 AT
IR A MultiQuant B4 X3 7 i 2 5 09 BH P Ak & 9 47 8
AT,

*x2 HPLCHERBKERER
Table 2 Gradient program condition of HPLC

I a] /min - i/ (mL D WA A/ % FEhHE B/ %
0.0 0.3 95 5
2.0 0.3 95 5
12.0 0.3 10 90
15.0 0.3 10 90
16.0 0.3 95 5
20.0 0.3 95 5

%l A% :HPLC-Q TOF/MS MERIEE &S 19 MM LY
2 RS0
2.1 BIBEME

X 19 BT A AR 25 Wy HE AT i A RS — g A A
CHRBRETFEMN. A 19 f“MJcA%%E’*J*Z&ﬂ%? -

SR B T i 25 R0 R BRI ) A 8 BT AR B AE S
F A LibraryView B4 B2 545 v @57 19 Ry AR 25 4
A — 2 0 BT R P L O [F) i A 19 R AL & i 44
RO FRCAS SEEFE R, &AW IYIEEE B LK 3,
AN FH TR ot SR B AR ) O A DG IC . R AR Hh AR BH P
SR HE A B 5 s PR A R 1 WA B
2.2 HRENEGRL

T 2R L DL KR A A TR Sy 4 RO R B R
it B2 IO B IR L AR U T 1 2% R 43 s AN ] AR
Ar e R 37 DL RS S 50085 43 01 5 LA 2 R AR R 4R
TRUS AL B 7 REKE A b i) B AR AL S W 54T R BRI R
Y F LB M ks 5 R 2 T R O e 6 R R
AR R R i I BB
2.3 BEEERK

I8 & B, L 0.1 % F R K I W5 & G v TR AT B
VML 19 Fp B ARG A P38 7T K45 R4 0T , 22 B F R K
W — CHRAERE ST 19 f Bt &,

£33 19FWHUEYH CASE HFRAEHEXRERE
Table 3 CAS number, molecular formula and relevant mass parameters of 19 compounds

% 1 B8 BB WA BTt/ FETF L TET2
= il CAS A [] / min me tGn/2) HGn/z) 1076  Gn/2) (m/z)

1 BEZSAEYT 66981-73-5  Cy HpsCIN,O,S 9.24 +H 437,129 6 437.129 6 0.0 292.020 2 228.055 8
2 PZEYbF- 14028-44-5 Ci7HiCIN; O 9.12 +H 314.105 5 314.106 0 1.7 271.064 4 297.079 4
3 LW B MRER R AR 894-71-3 C1oHy CIN 9.83 —HClL,+H 264.174 7 264.175 5 3.0 233.135 6 91.055 1
4 FEREEH 10262-69-8 CaHy N 9.87 +H 278.190 3 278.189 8 1.9 250.157 7 117.069 2
5 FhERPIBKR 113-52-0 Ci9 Hzs CIN, 9.79 —HCl,+H 281.201 2 281.201 6 1.3 86.097 1 208.108 8
6 RETF 85650-52-8 Cir HigNy 7.23 +H 266.165 2 266.165 5 1.4 195.092 5 72.081 6
7 FPIT 54910-89-3 Ci7 HigFsNO 10.19 +H 310.141 3 310.142 3 3.1 148.106 2 259.079 5
8 PN ME 54-92-2 CoH;3N;0 2.07 +H 180.113 1 180.110 8 1.3 121.069 7 138.109 7
9 itk 79617-96-2 Cir HizCL, N 10.30 +H 306.081 1 306.081 6 1.7 158.975 4 275.040 1
10 PR HR 50-48-6 CaoHasN 9.99 +H 278.190 3 278.190 7 1.3 233,134 1 91.053 8
11 FEWRVEIT 116539-59-4 Cis HisNOS 9.83 +H 298.126 0 298.126 2 0.5 154,069 1 127.052 3
12 W% PEyT 61869-08-7 Ci9 Hz20 FNO; 9.54 +H 330.150 0 330.150 9 2.7 192.119 1 70.065 7
13 kb 54739-18-3  CisHo F3N, O, 9.72 +H 319.162 8 319.163 9 3.5 71.049 6 200.067 6
14 SRk 303-49-1 C19 Hy3 CIN, 10.52 +H 315.162 3 315.162 8 1.7 86.096 5 242.074 8
15 % i 83366-66-9  Cos Hz2CIN; O, 10.39 +H 470.231 7 470.232 3 1.2 274,156 5 246.126 6
16 Chiik=¢ 93413-69-5 Ci7 Hzy NO, 8.24 +H 278.211 5 278.212 1 2.3 58.065 3 121.065 8
17 BRI 156-51-4 CsHi N0, S 2.94 —H,SO,,+H 137.107 3 137.107 4 0.5 105.069 5 77.039 5
18 RAMHIERE:  1986-47-6 CyHp» CIN 3.83 —HClL.+H  134.096 4 134.098 7 1.7 117.070 5 91.055 9
19 Sme it 59-63-2 Ciz HizN; O, 8.84 +H 232.108 1 232.108 5 2.1 91.053 8  65.037 3
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H 22 3 5 PR IR B M A L LA A TR 4
T2 (Coo Hos Ny — R BB 73 o & 0 (/=
278.190 3) A 3H 3 155 3 W — BT i {5 . TT 10K W R AL A
P HEAT X 43 5 8 B4 0 B0 Ao B 4% PR lE AT A AL Je 22
WhE T 4% 2 vh (B R 5 22 3 R MACORIT T oK R AR Y 2 TR
BT 1B O 1, 27 38 MR BT R b Ak ) RE B
A B R [B] 435024 9.87,9.99 min, 78 e H Al _E A] [H]
) T R A 0 0 R 43 BSOS M B R AT H AR Y
Bk, AEORAL I TS A B 4 R T, 19 R B AR L A
FRBUE T A5 2 iR .

2.4 FRiGEMGRK

SHEA P Z GORRAE T B T AT R AL R B 19 D
6B 4 o ok 22 385 8 MCORI B K B A L B DL g R R
w7 458 fR 1 T 6 T B TR O E MR DR T BT R T A2
e 0 AR B R A A R R AL B BT 7 2R B R v (3
FE O A 91.053 8,117.070 2,178.077 4,191.086 4
FRIT R B AL &P 25 7 T8 F1E R IE =
PR BT PR MM IERE R T3 T 233.134 1,3
AR AR B 8 1 250.157 7,
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Figure 1 Ion chromatogram of maprotiline and
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Figure 2 Ion chromatography and amplification map of

the 19 target compounds
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2, AT SR BT L Gn /=) 2 314,106 0 AL G 9. % 4k
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Figure 3 Secondary mass spectrogram of maprotiline
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Figure 4 Secondary mass spectrogram of amitriptyline
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X A% HPLCQTOF/MS MERBRSES 19 MmMEBHY

x4 BEUEGYHKERTRE BAXRL LN EENRHR

Table 4 Standard curves,correlation coefficient, Linear range and detection limit for the target compounds

hes EA My i r RPERE/ (pg s LD KRR/ (pg s kg™
1 WE ST y=46 808.6x +44 149.8 0.999 9 5~100 0.2
2 W] 5 v 5 y=12 149.22 +20 398.2 0.993 2 5~100 1.0
3 = H B ER IR L y=106 853.0x+151 835.0 0.997 4 5~100 1.0
4 N y=130 233.0x+28 201.6  0.996 7 5~100 1.0
5 R TR Y DK 1 y=92 269.4x —73 100.2 0.995 5 5~100 0.2
6 kAP y=38 063.0x —73 696.5 0.998 6 5~100 0.2
7 SRPEIT y=130 946.0x 435 068.9  0.995 6 5~100 1.0
8 79 Bk y=09 422.20—1 408.8 0.999 8 5~100 2.0
9 4 il Ak y=098 739.4x—221 389.0 0.994 8 5~100 1.0
10 ] Sk 5 bk y=118 755.02—81 897.5  0.996 9 5~100 1.0
1 BEWEVETT y=289 945.3x —69 532.8 0.993 1 5~100 1.0
12 LEENiRE) y=43 450.2x —61 109.9 0.998 8 5~100 1.0
13 AR B y=63 997.5x+45 110.9 0.997 5 5~100 1.0
14 S ek y=140 678.0x —338 502 0.993 6 5~100 1.0
15 75 5 1A ] y=167 678.0x—395 078.0  0.999 0 5~100 1.0
16 PETAE2 y=39 974,42 186 842.3 0.999 3 5~100 0.2
17 T TR 4 2 JF y=28922.84—275 599.0  0.988 7 5~100 2.0
18 RAERAIEEERE:  y=16 784.50—13 268.8 0.999 9 5~100 2.0
19 S5 e y=1239.42+3 039.9 0.998 0 5~100 1.0
100 13 NF-xB 7K - iy 5% Wi e AE T AL i 69 BF 52 (D). 78 %: 46 DU ZE [

AR ] 5 B2
Relative intensity/%

L
S
1S

100 150 200 250 300
JBatar ke
Mass—to—charge ratio(m/z)
B6 HEPHEYPF_RBniT5%ELREER

Figure 6 Comparison chart of fragment ions of amoxap-

ine in samples and spectra library
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