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Study on detection of illegal additives in sedative
health food by LC-Q-TOF/MS
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WE AL T R RRAER DTy 5 AR ERmd (FEAL
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BATH R LC-Q- TOF/MS) #9475 sk, i B AR 75
PRRGEAEF 5 A FERMY, A 20 mmol/L T 4&+0.1%
ARG RO F B IE &/ F B I8 iR B AT 6 e L, i A R AT R
Bl AL R A e Bl B oy X(ESI+H), @3 % R m i
(MRM)®Z %, %R &5 A3k &k Rdhf 10~1 000 pg/L
&R ARRIF. MR ALK 0.9 B & FHEIK
% 92.8%0~110.100 A FEH 0.9%~1.8%, KAk ey
ik xd 6 A TR RS OREVF 2 IRR) #HATA R, R
ERAEF—HREFTEAEEEI D FRA S EH
1.656 mg/kg., A FRABRRE I HES LB T HRE,
AR e

KB ZAY R B RS EE Rty kA& — K TAT
B 18]

Abstract: LC-Q-TOF/MS was used to detect five illegal additives
( rotundine, sinomenine, venlafaxine, melatonin, zaleplon) in
sedative health food. The five illegal additives were extracted by ul-
trasound with a mixture of methanol and ammonium acetate
20 mmol/L. A gradient system of a mixture of 0.1% formic acid with
multi-reaction monitoring (MRM) was employed for quantitative de-
termination at the ion source for ESI source, and the positive ion de-
tection conditions were employed. The time-of-flight mass spectrom-
eter was chosen, and the detecting parameters were set up and opti-

mized. Qualitative and quantitative analysis of 5 kinds of illegal addi-
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tives were carried out. The results showed that the five illegal addi-
tives were in good linear relationship within the range of 10 ~
1 000 pg/L and the correlation coefficient was greater than 0.99. The
average recovery of the blank sample was between 92.8% ~110.1% .
and the precision was 0.9% ~1.8%. Six kinds of commercially sold
Sedative health food samples (A, B,C,D,E,F) were extracted by
methanol and analyzed by LC-Q-TOF/MS. The results showed that a
kind of capsule sample D contained sinomenine which content was
1.656 mg/kg. Therefore, the method had the advantages of strong
selectivity, high sensitivity, quick detection.
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LA iy LA O 1 S T A T g 1 A Ty 1 v R DL B AR
Xt 25 AR B K O ik i s e

AR €03 — B R TRAT IR ) B 3 v (LC-Q-TOF-MS) & i
JUAR 2 Jo e > 1) — B e i e 306 00 33 5 AR, ZE 2590 43 BT L £ b
ST ERBE O3 AT S AN 2 A B vz pg I T R 4 B
AN AR 43 B T 3% A3 43 BT B b R L A R R
PERR R N TR 2 B A T 5 5 R R T R AR I A
Mo BRTX L3R 5 gz w2k 24 0 00 TF 5% 349 2R P 09 02 38 8 VR
R R IR BT RS 5 15 AR L5 4 B SO T AR Ak o v R
RIS ARSIy 2k R g

ARWFF AR H LC-Q-TOF-MS K il 22 1 24 {7 fd £ it
BYAR LAY F R R I A 1k B AR R DU S Bk . DA
FE ST — PR R R B A O bl T
Yy 5 el % 0 2 LR B L SCHI R O R R 20 BRI
T v B BR A T o <22 Al 28 24 R A AR B
L MRSk
1.1 #E5iRH

G B R 2JS ) AR R R - B3R AL (0,35 g/ L IRV B
(15 mL/30) e gt CC0.5 g/kD) & D(0.5 g/kD) & E
(4 g/4%) K HE F(0.35 g/ i), WFi , o A S 35 50 IE R ZY
Ji5 W 3K 5

NGB k4l 22 [ Fisher A #];

R el R b2

I KR Bk

TR0 T A AR UE L R A G B INR 1 iR
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Table 1 Information of 5 compounds standard samples
wegs v o I
(mg * Sample 1)

%5 =>99.5 50 T 53 £ il 24 fi A BT 22 e
T, =>99.5 20 ] 5% £ it 24 b A 1 F 92 Bt
P >=99.0 100 [ 5 B 25 K E E T B
] —=99.8 50 f# [E Dr.Ehrenstorfer /A 7]
Lok =995 100 ] % B 245 T R E BE T B

1.2 FEMNHES

W AH % X : Agilent Technologies 1290 &Y, & [ 42 £/
BHEA A

K AT I [E] i 3% 4% : Agilent Technologies 6540 B, 56 [E 42
FERRHLA R A

L 43 B K OF- - XS204 B, B - Mettler 24 ] 5

WA e TR A5 4% : 945617 T, 35 [ TALBOYS A #l;

A . KQ-500DB B, B 11 &7 25 88 75 {4 A PR 7] .
1.3 REAHE
1.3.1 @R b gl S i LAk

(1) 1000 mg/ T JF %45 0 ) 54 s E Ak 45 V8 YR = 53 30 o B
e BT 5T 10000 B AR ol b (BEEE = 99.2%0)10.00 mg F
10 mL {9 25 s T o 3 T 0L SCRL I o Lok 3 P HY 0
JEMRE R ZI R, B i I = &8 WY e o 1 O 7 8 28 220 B, AR

50

T 70 Y0 WP RV 7 T 0 B & 20 BT 0 A B o T
T —18 CFIRFE,

(2) 1000 mg/L b7 AE ¥ W B BUA5 A 4 45 7 0 AR
L A T TP R R BB 10,100,500,800, 1 000 pg/L
MR A bR HE R S Wk BE R . 2k B Agilent Cis (8 3 £
(1.9 pm, 2.1 mmX50 mm) ;¥4 FIACHI 19 5 FhAEE B MY
CR RN . 2 38 52 LR 5 e SCHI R o R B 30 IR AR A TR
HERE LA 0.3 mL/min; #EFERE 10 pLs #E 30 C4%3% 2 i
TR BEVRE; R B0 A O W, S B A B 43 B 8 K
0.12% (RFUAF B0 H R ¥ W . & 20 mmol/L LR 0.1%
CIRFR AR BO BRI AN A A5 R TR 1.3.1C1) 3647 3 K
By HEE S Fh AL A Y v N M e g 4 R G BT E BB IR S AH

x2 BERBEER

Table 2 Gradient elution process
A ]/ min T A/ % sl B/ %
0.00 10 90
2.00 70 30
3.00 80 20
4.00 95 5
5.00 10 90

1.3.2 Mo Bg & BFIEBmE ST
125 CESD s & 0 J7 24 1F 8 F 5 8 F IR B4 B & 5.5 kV, B
M R 135 KV B R SO B 500 T R ) R
800 L/h, N h—% . HeH . R R E
IS B A P00 — bk B R 0 A UK e M T
Xof AR o I A
1.3.3  ERSNTE

(1) Ko PR A & B B 1 mg/L (9 5 R AR M i
TR G VA R T YR T P T R AR — 8 O i TR VR S
W7 25 A5 PR AE M L AR TR At B 3 A5 L (S/N =
3)ERBRA 10 5 L (S/N=10) 35 1% J7 ¥ i K i
FR I E R

(2) ZR1E G R 25 48 UL A 28 4B 1 IR I 0 1R & A o R
VR Yt R R T ok B R B VA W R 10,100, 500, 800,
1000 pg/L, ¥ Bl AR E 5 MK 1T LC-Q TOF/MS 4347 .
DA T B CY) SR 9N BB A 9 B (XD g R AR b, 4 S s o 4%

(3) [\l Wi 5 FORS o B3 - IS IR B MERE Y 1.0 g 3 32
50 mL B0 P IR SO 4 BN AGE B 2 E
O SChLvA e AR B R R A MR E 10 mL,
T il A A 3K 5 Rl E IR IR R 10.0,50.0,100.0 pg/L
3AINFR T, B 20 min, # & 10 min J5 . O B3 S
0.22 pm fYALUE M, 2R JG HE A GZAX A BEAT 43 07 AT 0 2 6
Wo MRIESMARIE I 5 R AR 4 i) R 1T
T7 1 AR B
L34 BEf &R E

(1) A i TUAL 2« % F B0 10 RS 38, U N %
WK B BE ST BT B L 5 N A WNIR S IR s X AR R B
HEAT DB 5 % F 10 il 7)o &R 20 1 9Kk 0 ARRI
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BE T R OB (T — R AT I ) B A ) 4 R 2R R A B R AR TR I Y

(2) KA B A AR 1.00 g ORf B 2 0.01 @) il =
50 mL g0 TN 10.00 mL HEEYE 1 $2 I 20 min,
1k 10 min J5 . B B2 5 W, A 0.22 pom AL 8 B O g
# .

(3) AR BRI BT Al S Y 5 35 0 R AR Py 5 Rl ik
B IM P HEAT RE P RE BT
2 a@ithie
2.1 EMSFPENFERMRL
2.1 WSHROE A h T RS B Al R R TR WOIR
AL TR UG I 30 A A £EL ISR I R0 BR TR R 23t 4 4 4R B
IS (6] FUAEFE A1 o 3 22 52 W o A 00 4 1 AR AR L DT 52 ) B
bR Al 9 sz 0 52 088 o AR T 20 031 R JT0 AT e LK YR
FO.100 HU R . FF B R 20 mmol /L L8k 11 0.126 H RV
WA T S A 25 G2 [ UL sl A 2L J80RE 20 17 0 W T o 4K
B BIRE I L5 Fi A A W6 A TR] 3 30 AR B9 2% 75 BT Xk B 14 g
NMAEULZE 3. W 1 iR B 1o i e B i) i T8 3% 47 el
I A B3 ¥+ TR IG5 T 60D 3 30 A 32 Y R 5 20 mmol LR %
M 0.1 % BRI . 11 28 38 22 SCHL 3 (FLOR S B 7E 3 FOR
[l 32 S0 A T B € 1 A 20 2R [ IR S AL TR L B S
T OHE WL SC Bk Lok B BE B TR 3 AH AR L T OmE A A
20 mmol/L ZBREE [ 0.1%6 I BRIF R

AT 2 AL AR R R AL S 2 A B P T R 8 g (E A R
JETE &L 2Cc) HP i R R B i » AT I B 6 2R A 3 5 A A 4K 3o 4% 1
BEAN & 20 mmol/L ZFREIY 0.1% FIRIE K .
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Figure 1 Chromatogram of sinomenine under three mobile

phase conditions
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Figure 2 Chromatograms of melatonin under three mobile

phase conditions

M3 AT 0. 106 B R ¥ WR & 20 mmol/L & R 8 ¥
0.1%6 W RRIE AT 9 T 2 A B IE .5 Fl 3 2 45 n 9 ¢ o) i {8
ML & T RAK AW S AR B Y5 I 20 mmol/L £ R B K
0.12 HRRIE WL L0106 HY TRV W 1y Wy O AR 0 o DAY ot o
5 FhAR LSS Py 1) I Sl AR AR AR A& 20 mmol/L 4R
B 0.1 ¥ BRI T .

2.1.2 flfEREIEAYOLAL A AR i X — Rk B T AT RN
T g S TR 2 E TR i O R A B R
/NGB LU [ 19 80 BE S 43 T R ) I R O L B
REFC AL D9 N RE e AL 9 2, A ) T 4 3 4T 1. X 4 —
il A& W2 U oA T BB AT R Al — S 4 RE Y I
T AEXEERE R T 3R A B W 2 A iR R AR Y
TR ST A S YRR AL B T X RN S R
TE VR TR

F3 5 MEAEEFMMTE 3 MR ENE B T XY 5L Y W R (E

Table 3 Response values of 5 illegal additives under three

types of mobile phase B

20 mmol/L Z %+

TR K 0.1% H iR

0.1 % iz
H DR 1.0X10* 4,00 106 4.60X10°8
Wi E 5.0X10° 5.50X10° 7.00X10°
LA 4.5X103 5.00X10° 6.3010°
B 7.0X10° 1.40X 106 2.75%10°
ok pe 1.1X108 2.75X10° 5.20X10°
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TE B T U VLB 22 88 T4k 2% (ESD s 46 I 7 28 1F 85 15
BT IRBSHRE 5.5 KV, B4R 135 kV; B <R E
500 °C, BRI AL 800 L/h, HEFLHLIE 135 KV AR i fE
B (10~35 eVOIAT T, &l —% . g eHME, &
18 B SR 4 1T AR B0 AK B 4 1 — G RE B R 5 A DA
B Z 20 5 M RS 6 RS B BT . O o IR 0 o AR Y i
Jii AR SR AT R B R AT BB AR B 1 S T e
Te fe s G A S ) A A AN I Y Rl R A R BR B T R
PR UL 3.

x10°[ LESI Scan

(=19 =)

So-r-3oor:

o

100 140 180 220 260 300 340 380
JBAif b
Mass to charge(m/z)
B3 FhAERERSTHETHZARER
Figure 3

Secondary mass spectra ofsinomenine under

the impact energy gradient

INEL 3 T LA H o B 2 BG4 AR 04 3, e B i —
BB R R 1 ) R R 1 L T Ak i A
R EFrhsE  H ok, 181.064 6 F1 207.044 3 2 4~
PWE BT R (B A R . R X T BN, BT LA 181,064 6
M 207.044 3 ERIZMME WM ERE FX . HE 3B L,
XFF 181.064 6 FEREAE R N 30 eV AL T i o7 {5 5% 55
Xt F 207.044 3 FEREHAE LN 35 eV B, 0 17 {H 5 = o

[FIFRARYE 5 FEvE AP i R g L A 5 R AR IR R
T i e B B e Il AR BB R EAT T SR, WAk 4.

R 4 ATRAEH 5 FEEER R — RS & T
B BERRS S T /NEUE S A O B R R N
H 5 AR My iy 4R B B ]2 2.0~3.2 min, 43 B7 8 BE R
2.1.3 gy 5 FPARL I I AR I Y 5 ik S8l T o
e MR A5 R B 25 IR0 S 80 BN T A AR S
FrEE I I ER R . LG T kS N3k 5 iR,
2.2 EEBAEFEER
2.2.1 R HRAGERRWE  BOR AR RO & E
TR 58 I — S JU VR R ) VAR T S A% A I A T L A
PEAG I BR N 3 S I (S/N=3) . F RN 10 {515 W 1k
(S/N=3), 45 Rz 6 fis.

2 6 ATLAG H 5 AR BRI I K i B <C0.9 pg/ L, 58
T PRER<C3 g/ Lo AN BT A7 (19 3 58y 1 SRS v AR R

52

R4 REFHHRUER

Table 4 Optimization of mass spectra conditions
Aty 3] o I il A2
BEE N ) T VB )
H# R [ /min et/ eV
181.064 5/330.170 3 30
HER  330.170 3 2.176
207.043 8/330.170 3 35
191.102 0/356.186 6 25
T 356.186 6 3.117
165.091 0/356.186 6 15
121.061 0/278.211 9 25
HIEEE 278.211 9 2.356
174.076 1/278.211 9 20
159.067 5/233.176 3 25
i 233.176 3 2.758
174.091 0/233.176 3 15
236.093 0/306.134 8 25
FLokAERE 306.134 8 2.741
264.124 2/306.134 8 20

RS HESBH—RE

Table 5 List of the method parameters

G W 24 Fr 7E T B %t

181.064 5/330.170 3
H TR
207.043 8/330.170 3
191.102 0/356.186 6
165.091 0/356.186 6
L 121.060 8/278.211 9
ChLk ,
260.196 9/278.211 9
159.067 5/233.176 3
174.091 0/233.176 3
236.093 0/306.134 8
FLoke A

264.124 2/306.134 8

6 SHUEYHNKRHRIIE=IR

Table 6 Detection and quantitative limits of 5 compounds
ng/L
ieg ] i th R E R
T BT 0.70 2.4
& i 0.30 1.0
SO 0.90 3.0
R R 0.45 1.5
FLAR A e 0.50 1.7

2.2.2 RMERRFE I BIRE 8 BOS bR i 4 W08 1L T
B2 BE A 10.100.500,800,1 000 pg/1 BIIR & AR 1E 5 51 e JiE
VR, YRR €8 1% — SR I06 AT A D BT R 0 3 5 T vk AT
E o AL W — GUORE 5 5T B0 W AR (YD X A ;5 vk
GO LR E 2R (B ORI R IR 7 R,

HIIET 4 FI3E 7 ALJ0 L5 Bl AL & ¥7E 10~1 000 pg /L IF LR
PER R RAF M REC>0.99, HF— 25 1 B3 A< 8 56 BT 4 57
FA 5 1 0 R v R
2.2.3 PICRERTEE 2R R=EaRAERER 1.0g T
50 mL B I IR AR AR SOIE R IS B B E
RO L S R R LR e T T A R 210 mL,
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BE T R OB (T — R AT I ) B A ) 4 R 2R R A B R AR TR I Y
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Figure 4 Standard curves of 5 compounds
KT SHMUSHEEFTEREXRHY
Table 7 Linear equations and correlation coefficients

of 5 compounds
ey’ LR R Ty AR R?
R y=233.594x —24.561 0.998 7
B E y=28.334x+27.214 0.997 3
S y=1.583 7x+52.235 0.995 9
2 y=13.583x —299.87 0.994 7
Lok y=17.943 62 —473.19 0.990 2

VAC i B & A X 5 MRk i m /9 10.0,50.0,100.0 pg/L 3
AU BE V9 IR I 98 VR BE R 6 U A 20 min,
10 min J5 . JOH B3 WL 0.22 pm BUFLIERE SR J5 0E4T 204
AR SMRIE T IX 5 AR L BN 09 18R R 350507 Tk
AR 8 2 L I 8 BITR

RS SHUSYHEKRESREE
Table 8 The Recovery and precision of 5

compounds (n=26)

(4’| K% IR/ %

A RSD/%  10.0 pg/L 50.0 pg/L 100.0 pg/L
T 1.8 94.7 97.0 92.8
T i e 1.4 96.3 104.1 93.1
R 0.9 94.0 107.4 95.6
HRBR 1.2 97.3 99.2 110.1
FLoke 1.7 96.0 96.6 94.6

M1 8 AT LAA H 25 FFE S b 97 B il 92.8 %6 ~
1101 % KSR 0.9% ~1.8% . BNk — 25 b 3 W] A 1K 56
ST ST 1 R R kR
2.3 HmUE

SR AT 5% 14 J7 36 %68 T B 1Y) 6 2 4 28 O e A AT A
W, DA REE DA T R 480 B4 AT AR TR R Y
9 1.656 mg/kg, HoAl 5 FkE SR A 5 2w,

X e e D g — BT & AT 4 A AT L3R B T L
(m/z)2}y 330.168 8 Wb G& W, HiZb G Wi f& & B ] Dy
2.176 min([& 5) . 5 9 BBk b 1 VA W AY — S W A, Al
VISEA B IC 48 D s in 7 & B

7
6
s
i
2
1
0

05 1.0 1.5 20 25 3.0 3.5 40 45 50

e |

Time/min

A5 KREDOGFEBRRER
Figure 5 Massspectogram of sinomenine in capsule D

N T 2B W UE AR S S AR R TR I R e 3T AR
A PR I AT A0 LI 6. bR L 6 T T I 3 54 FBE 4K G
2 AR BT 403 181.069 7 F 207.044 3., 5 RERR MY &
PEBSF X 181.064 5 1 207.043 8 W4, LI fif bb 78 1 2% 3 I
P RO T AR A e D o 330,168 8 1 8,335 06 K B RO

)
Eﬁ % 181.064
B X )
3
0
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Jrivcilia
Mass to charge(m/z)
B6 KED—HRFiEA
Figure 6 Secondary mass spectra of capsule D
t N
3 H5

AR 57T — Al T s A I 2 b IS DR A A A R R
Tl E LR B LA AR R S R AR R i U5
o RSB B T SRR L PR R R E
A B — Y 52 I R WS R U 8% B R I K o A 2R
R AT T PR A iy o 22 M A R TR I AR I . B AR 14
WEFE T 5 AL, 5 S BT RX S AR B U 0 B0 B 2 il
Hh T DR it B b A 0 AR S 3 R T

&% 3
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