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The Power of Precision

SCIEX QTRAP®'E s} £ R 63FE AN I s HI T 25
SCIEX QTRAP® Mass Spectrometry for Rapid Detection of 63
Additives in Food

T2EE! =L BfERE > 2R FIDE
Cheng Long!, Huang Li%, Zhao Xianglong?, Liu Bingjie!, Guo Lihai*
ISCEXFERISZHE 0 ‘R BB iR S & R

ISCIEX China  2Kunming Food and Drug Inspection Institute > Yunnan Province
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2. FRMUTAR SR > 11 minfBROAAR - —$HHER > EFIQTRAP®
T 5k HYMRM-IDA-EPITE 47 4 54 3K [T A5 MRM B DL e o5 B B
FER) &R R ekt (ep) (RIE2) -

SERHYEMETIRE © QTRAPOE FEHYEPIELL » RIRSGRAI T TI7
R IREIEEEE S (=R UL s RI(E S E
Ll L) - HAF BT 2 E wEE Y R R 258 - &
e im AR SRR E BEC Y - B AR AN

ERAYE R | QTRAPYE L BA M = HIUMRTERE e & —
HYERIERE © [FlF - HA ORI R EBMERIRRE Y - 4%
IR EREAEREE I E80-120 %2 ] > HLr¥gR)120.995 » 4RIEHHRHME
B4 > ERAERE -

Bha5k

1. OFEGR

a) ffElfE ¢ Phenomenex Kinetex €18 (100x2.1 mm,
2.6um) - ECMEREMHEE -

b) SRENHH © ABH,0 (10 MMZEES%) »
BASACN » FREFE R FE 2R -

c) Ji #: 300 uL/min °

d) I )i 40 °C -

e) HEFEE t10mL -

2. RGBSR

FFfEl/min - 2R/ (mL/min) A/% B/%
0 0.3 95 50
1 0.3 95 5
6 0.3 35 65
7 0.3 5 95
9 0.3 5 95
9.1 0.3 95 5
11 0.3 95 5

28587774

ffi 7= © MRM-IDA-EPI
e 5 ESHR
HEFIRSE

RUO-MKT-02-14186-ZH-A

% B 1S: 5500V /- 4500V

7

&% CUR : 30 psi

pall

£

{E% GS1 : 50 psi

22 e3fE AN IPIHIMRM S8

JECBEE TEM :550 C
il $4CAD : Medium

HENAGS2 : 55 psi

s=x?| Q1 Q3 DP (V) CE (V) RT (min)
470 349 25 52 9.21
EE Sy
470 454 25 58 9.21
837.5 583.9 3 64 5.92
TREEET.
8375 330 3 80 5.92
2131 121.1 44 27 7.97
HRPERE 2
2131 196.1 44 27 7.97
3152 270 250 48 7.5
iR 21
315.2  300.2 250 31 7.5
3911  376.1 250 37 8.55
MR 22
3911 220.1 250 34 8.54
372 356 220 56 8.93
=N
=IEEEN
372 251 220 49 8.92
3743 3582 200 45 9.96
SRR
3743 2392 200 45 9.96
SFFEAR (fip 4432 2971 227 98 8.06
MEECBUAE ) 443.2 399 227 56 8.06
o 249.1 929 65 35 9.6
i omeall
249.1 156 65 21 9.6
2771 121 70 30 10.6
GRPHLT
277.1 156 70 18 10.6
353.1  156.1 90 30 8.99
&RPHELIT
353.1 77 90 60 8.99
381.2 2242 100 29 8.82
ERPHALIV
381.2 909 100 52 8.81
3312  316.1 10 27 9.85
FEifLE ask
331.2 2392 10 42 9.86
332 129 70 22 5.29
i
I 332 159 70 28 5.29
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&Y Q1 Q3 DP (V) CE (V) RT (min) s=x?| Q1 Q3 DP (V) CE (V) RT (min)
EEFE4 (B 459 2331 115 34 5.24 . 559  479.2  -150 -42 6.43
) B3 g
&) 459 442 115 27 5.24 559 435 -150 -58 6.43
26- K TH 221 161 40 10 10.6 260.1  157.7 -68 24 4.46
o BT
HHERBHT 219 219 -120 -10 10.6 260.1 1715 -68 -26 4.46
BT EEE 178.9  148.7 74 34 8.38 T 7845 6586  -155 -41 6.35
T GHRAL
HIREBHA 1789 164 -75 21 8.38 784.5 7046  -155 -39 6.35
EETHSSSE— 1648 149 -114 -33 8.39 9725 6743  -175 -52 6.7
FHIEL
HHTBHQ 164.8 108 -114 -25 8.37 9725 892.7  -175 -39 6.7
BPECHSERHTE 227 92 91 -32 8.04 B 449  369.1  -148 -35 5.58
e REF4I3R
g 227 1359 91 20 8.04 449 3016  -148 -38 5.58
EESEFRE 151 92 -76 -26 6.31 407 302 -76 26 4.66
FEEEG
FAls 151  136.1 -76 -17 6.32 407 238 -76 -41 4.66
BROHCEERE 179 93 -85 -26 7.56 553.1 496 -197 -54 5.48
14450
WS 179 136.8 -85 -20 7.56 553.1 511 -197 -41 5.48
BHOHSEE R 193 136 -97 22 8.07 . 3311 287.1 95 23 5.6
CoEN
THs 193 92 -97 29 8.07 3311 243.1 -95 37 5.6
2,4,5-= 58 195 125 -90 24 6.57 121 77 -36 -18 3.09
FER T R 121 93 36 20 3.09
- 195 151 -90 27 6.57 ) ) ‘
(THBP) 1109 67 45 12 3.72
R Filfize
BaTEAE 2111 169 -20 22 6.13 LARER 1109 69 -45 15 3.72
(PG) 2111  124.8 -90 31 6.13 18 2 20 < 308
AR =
e TSl 2811 169 -113 -29 8.52 AR 18 1059 80 o 308
(0G) 2811 123.8  -113 37 8.51 167 20 " B 389
L ) ) s
EH—H 3012 122 134 35 7.49 il 167 123 47 10 39
R
301.2 2732  -134 -33 7.49 R 162.1  77.9 -80 -40 2.32
(NDGA) SR
162.1 82 -80 -17 3
[EEFELT (B 4789 2436  -101 35 5.25
s . 178 80 -80 -37 433
PELL) 4789 397 -101 31 5.26 HigeE
178 178 -80 -5 4.32
326.7 170.9 -64 32 6.4
eyl . 395.1 359.1 -80 -10 5.03
326.7 1558  -64 37 6.4 = SR
3951  34.9 -80 -25 5.02
2] - -
EeME4rG (R 2315 179 73 15 4.89 _— 503 500 %0 3 108
FHE12G) B B} H%s
2315 158 73 20 4.9 203 261 80 14 4.97
646.7 5207  -128 35 5.46
377.2  200.2 -80 -25 6.58
44187 S
646.7 522.8 -128 -36 5.46 377.2 301.2 -80 -25 6.58

RUO-MKT-02-14186-ZH-A
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1E&Y Q1 Q3 DP (V) CE (V) RT (min)
PugEmEsEiE 337 277 -99 25 1.22
iE 337 174 -99 229 1.21
. 341 1788 -69 11 1.28
ST
341 2209 -69 -18 1.25
B 503.2 1789  -100 27 1.25
B
503.2 3411  -100 17 1.24
665.2 5032  -125 -20 1.24
SFATEINE
665.2 5452  -125 29 1.23
s 537 2369  -175 -56 3.76
FLEAL
537 3168  -175 -43 3.76
- 7472 5613  -175 -62 5.36
S
7472 6673  -175 -50 5.36
2713  155.8 -61 -19 3.7
AL
2713 1719 -61 22 3.7
268 2208 72 24 4.21
ARAS4L
268 205.9 72 -15 4.21
203 1709 -50 -19 4.41
H¥% s
203 155.8 -50 25 4.4
225 214 -52 21 4.66
kel
225  206.9 -52 21 4.66
2154  79.7 73 -46 4.2
IS IR
2154 1615 73 27 4.2
327 107.1 -70 -54 6.39
T 1457
327 156 -70 -42 6.39
210 79.9 -69 -44 3.88
ArEs
210  155.9 -69 29 3.88
233 1711 -38 -16 1.37
EYES
233 198 -38 -19 1.37
834.6 662.7  -160 -54 5.9
JRBEAL
834.6 507.8  -160 -82 5.9
330 167.2 -80 -30 5.28
Fay o
330 215.2 -80 28 5.28

RUO-MKT-02-14186-ZH-A

3. R LA R

AEMEREE1.00 g (F5Hf0.01g) BEALENS50 mLAAEIRH, A&
A10 mL 50 %K, JEIE - HEEZHS min, A2, FH50 %EF'
FEIEZE ° 4000 r/mindfE 05 min » B RERE > IRIZEHER E
s E R - _LLC-MS/MSHITES -

SRR
1 EMEREER
63T NI

QTRAPE R HYEPIF I - | ALY 25 BE B IERTIAE LA
&%ﬁ?ﬁ#nuéﬁ*ﬁ“ﬁ’ﬂ%’%ﬁjﬁ% ARG B e AR )
ARIBH AR R R EER - BII63ME B i N IR AR
Fﬁ ° Tﬂﬁﬁiﬁﬂi?&é\ﬁgéﬁ@ mnag Ay EEIELES - AR B E AT
HEABIERPZ IR > CREEE TG RAVERERESR © AT &b
ISR R IR AR A DR TE VRS -

2. EEERER
22 BRSO ERT R IR - BEIZEAAE - ERZEEEE
B « FZE 0 BVE B & Y)EE2-100 ng/mIFIEEE 4R - 4550 %
B > SRUERAGR AT > oEIIA10.995 0 (RIE4) o H AR
IEEOREIE ] - AR R KRR A EEE & -

— @ Calibration for #1EE 2-1: y =3.71471e4 x+-22131.55173 (r =0.99942) (weighting: None)
@ Calibration for #1418 2-2: y = 4951.12842 x + 5188.06836 (r = 0.99579) (weighting: None)
@ Calibration for #1443 21-1: y = 5.0109%e4 x +-28019.39641 (r = 0.99985) (weighting: None)
@ Calibration for §#48 21-2: y = 28975.92242 x +-24170.17509 (r = 0.99986) (weighting: None)
@ Calibration for #1448 22-1: y = 2766.31939 x +-3332.25342 (r = 0.99961) (weighting: None)
@ Calibration for 55321 I -1: y = 3079.95985 x + 3552.06038 (r = 0.99849) (weighting: None)
@ Calibration for 55 F}T I -2: y = 890.68070 x +-1565.20964 (r = 0.93821) (weighting: None)
@ Calibration for B3 'L &G -1 v = 1.37021e5 x +-1.29661e5 (r = 0.99947) (weighting: None)
@ Calibration for T3 2 FEPHEEFEE-1: y = 9.11747e4 x + 1.78516e5 (r = 0.99813) (weighting: None)
@ Calibration for 133 2% FEPHEFER-2: v = 4.88362e4 x + 19875.48019 (r = 0.99948) (weighting: None)
@ Calibration for B33 2 FEPH4EP B5-1: y = 2637.11104 x + 3346.39878 (r = 0.99540) (weighting: None)

@ Calibration for %132 2 FEPHEEP B5-2: y = 7208.72103 x + 6038.74520 (r = 0.99949) (weighting: None)

@ Calibration for %132 £ = EPELF Ba-1: v = 18050.32032 x + 12247.04513 (r = 0.99977) (weighting: None)
@ Calibration for %132 £ BB H4 B5-2: v = 11083.68099 x + 18514.09548 (r = 0.99986) (weighting: None)
@ Calibration for W13 2k FEPEET BR-1: y = 14893.05042 x + 19423.71780 (r = 0.99919) (weighting: None)
.Callbrahon forﬁigg%szT IE -2 :y = 12198499034x +19802.59484 (r = 0.89878) (weighting: None)

1.2e7
1.07
8.0e6
6.0e6
4066
2,066 -
0.0e0 1

Area

=

Concentration (ng/ml

)

4. 6318 B IR I EAR T AR A AR 47
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B YR - AL
S ERARRATHOUEN RS ST L SOTAMISCEX QTRAPe ASEIIMAMIDA SIS
TERAR PR = SR REAT, - e REs - SOHEE LT B E RestEE AN E EFUE T TE o —#f
77.6 mg/kg ° [FIF > FEFJQTRAPHEITEMEERS » 4l @Tﬁzlﬁﬁbb R [FIEHS RS M ENIMRMERFIEPIER - (FEERE M
ST F510077 o HE— DG MERES - EMEE T LT8R - BFED -
2. SCIEX Turbo V™ B IRAVER ST L EIHEREHIDIRE Y 2K =i
lﬁm @ Spectrum from2021053TJ _or: 3951 Da. CE-350 | o s = s A
T R P SRR LRI S AT R TIED - KALREEA
oo ’ e W | HUBEZ - (9PTDARB TR E Y R B R F IR -
1> § e 5. TRAPEIEPII. 181 BRI —Ah05
o " = MR E AR R R 2R & BRI
9 3.0 35 50 55 e 100 Mi:glc"ar 3{[))0 F 200 m‘ﬁﬁﬁé\a %ll‘ﬂhg’ﬁﬁlfy\&ﬂilriﬁ :ﬁ ©
¥ Peak Details ¥ Library Search Results —a
i | et e o |4, ARSI AFISCIEX H I IQTRAP A5+ 7

BN R A E BRI -
fE5. FbEA = SRR L

SCIEXERFRIZEN A AR E I AR N2 - IRIETTIHE - B EmInIFERTA RIS ERE R N 6 - JEHUARI AT RGN S5 & i3 5 (UK B R https://sciex.com.cn/diagnostics ©
PR ELAE AL E P TIRZE © RN ERPREZ T « ST RSB/ B0 Mg - tEsEHRHATERS:, - BESsH9RTAE - BREINAB Sciex Pte. Ltd. BTE SR BRI/ SR L H Al B 52 Hh I i) 5 FE A
A A -
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Triple Quad™ 35007F & H1Sodium PicosulfateiE &g HI - HY
&M

A Sensitive and Robust New Method for Quantification of
Sodium Picosulfate in Food by Triple Quad™ 3500

BRPY > BEERE > 2FILEH - FOLE

Chen xi, Zhao xianglong, Li lijun, Guo lihai
SCIEXSERMER SR L B

SCIEX China, Shanghai

[T XIC of *MRW (3 pairs). 438 000183 900 Da ID. Sodium picosulale 1 from Sample 28 (QC 2-sam. Max. 73850 cps.
7385 122
Key WOI'dS: Triple Quad™ 3500; Quantification; Food; Sodium 7000
6000
Picosulfate 5000
-
-
51E ’ “\
= 2000 '\
e 1000 |
Sodium Picosulfate X $44,4'-(IHL1E -2 51 B A ) B DRy RL BE A7 i . \ ‘
- = - N . . o . - 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
FEdmEE - 2 —TERRGR M BB ARG RRRE B B (E A E AR A e, it

gEiEr o B, BEEE [ R B AME AR TS~ SHB R HHE - M4 E &1, Sodium Picosulfatef IR (ke (FEAEEE » 60 ng/mL) °
% A fnHl%E]Sodium Picosulfate) 78 18 &
ASHIZETTE > FIFTriple Quad™ 3500/ E A AMETL T — 3~ HAHHEER
B ~ FEEIIMRMIE & 75774 - W AR YE ~ BRI EE T A s R STR AV F U T I R R S - B
PEETT TBRRG  RyAE RS AR AR O BRI o g, soh e B R THHESMINEIE (1) -

TR ¢ 1. TR ERE BSodium PicosulfatelJfIEEEIILTE -
1- M - JEE (ng/mL)
N SRt N _

AT 7E TR AR SE R I ] L 55354 min > Sodium Picosulfate & (Lt 6 60 600
SIRIEE04 ngiml ([E2) » EEHMEBESR - 447 F L% P 1090 948 950
= EPULRAT R S E (e - s 101.0 96.7 96.1

. & AS gk 108.5 99.7 90.9
2 HUHEE
EiLiS: 102.8 106.3 91.5
Sodium Picosulfate{£0.4~1000 ng/mL 98 SRR & A B
e 105.7 97.2 93.2

SFHIERTERA (R > BN G Br>0.999 ([E3) - AIAERUE AT

T HIAR B & B R P AR B o TN
SR DA

1. AR R
1z 4F ¢ Phenomenex Kinetex C18, 2.6 um,
2.1 mmX50 mm;

RUO-MKT-02-10028-ZH-A
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JRENE © AR S 5 mMEIZSKIATR
B © Z[E

Ji#ZE 0.6 mL/min :

(RHERE 40 C
HEFEE 5l

ERERNRE 115 °C

)

YRR -
Time(min) A (%) B (%)
0.0 95 5
1.5 50 50
1.6 10 90
2.5 10 90
2.6 95 5
4 95 5
2. 8580k
ST = N e Sy
FAEF CUR: 35 psi i f%5% CAD: 8
F{ER GSI: 50 psi #BA% GS2: 55 psi
ISZE EX: 5500 V JESEEE TEM: 500 C
{EEYTE THEET T DP CE
Sodium 438.0 183.9 100 44
Picosulfate 277.9 100 30

3. R

1708 (&P Sodium Picosulfatef/JHIE ) & FEMER 74T
fRen SRR SRR IR (A ~ BER - EIREEORL ~ 551G DU SR

73 A HEL TR R -

AR AR i AUKAR IR - A BORER04 - 1 ~ 2 6
20 ~ 60 ~ 200 ~ 600 ~ 1000 ng/mLAYAI » FhOfEELEES -

RUO-MKT-02-10028-ZH-A

( SCIEX

G SR AT
1. B R

BT EMHEREKE04  ng/mL ([E2) ° ££0.4~1000 ng/
mL A8 B P A S ELAFIVARMERA (5 - AERBI M (R %> 0.999
([E3) - #FE1000 ng/mLEEERE LS (R -

I dppb- Sodium picosulate 1 (Sta 43807 783.3-D-Analyst I DT 16 Sodium
Area: 1. 7652, Height- 8 75Te], RT: 1.23 min

80

0

60
2> 50
]
2 2

30

20

10 A

07 08 03 10 11 13 14 15 16 17 18 15 20
Time, min

[E2. &8 NREE (0.4 ng/mL) BALEY)EREE -

Canbrabon lor Sodium pieosulale 1y = 39520729 x + U 2944 (1= U 8984UE) (weighling: 17 x72)
4.0e5 e

3.5eh
3.0e3

2.5eH

Area

2.0e5

1.5e5

1.0e5

5.0e4

0.0e0

100 200 300 400 500 600 700 800 900
Concentralion

3. Sodium PicosulfatefZAEff4% (0.4~1000 ng/mL) -

2. fofREleER

DASTEZE (8 S B AR BB > 4y BIECE6 ng/mL ~ 60 ng/
mLA1600 ng/mL={EEEEE T » STEAE Y IIE R UCRITH90.9
%~109.0 %[ (F1) » THZITENZELAEE -

3. EHEM:

DAGEGEYSE Ffil] - ¥ EEYITE6 ng/mL ~ 60 ng/mLF1600 ng/
mL={f N EDRERHVEE M ETHE > SR AR - Z(EAERE
FEDIAEEAE o - A I 6 0 &I TERSDRR6 ng/mLI(KIEE L A
4.78%% > HERRBEIGE2%LLA -
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%3, ERfgE/E T Sodiun Picosul fate EREEENE: -

(%%
BE (ng/mL) 6 60 600
| 101.44 97.57 97.06
2 102.87 97.47 97.10
3 98.53 96.97 95.57
4 97.73 94.99 93.82
5 89.92 95.6 95.42
6 95.08 94.78 9251
RSD% 4.78 1.31 1.90

4. BAE

AR LA TP A% HSodium Picosulfate » FH B (2152 [E]
SalE4.

R

4. TR UK Rk -

For Research Use Only. Not for use in Diagnostics Procedures.

AB Sciex is operating as SCIEX.
©2019. AB Sciex. The trademarks mentioned herein are the property of AB Sciex Pte.
Ltd. or their respective owners. AB SCIEX™ is being used under license.

RUO-MKT-02-10028-ZH-A

SCIEX

( SCIEX

ASCFF Triple Quad™ 3500 E i A LSBT —EE
o BHEBERES > BEEE
4 > 1£0.4~1000 ng/mLAVEE EHIE AN A BAFAIGRIER% - HERIY)
TESTEA [F] & S A E T S B R R E T © J708 AR RS R 4 min >
IFE BN AL ER SN -

7 Sodium  Picosulfatefy & &
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ERRREIOR T 9RE RH 2 M Er YR B PRI A T 7R

Simultaneous Determination of 9 kinds of Steviol Glycosides

in Chinese Liquor and Beverages by QTRAP® System

EBREER > N BIKE > FITE > FI0E
Li Guangning, SunXiaojie, Liu Bingjie, Li Lijun, Guo Lihai

SCIEX China

Key Words : QTRAP; Chinese liquor; Steviol glycosides

515

EHEAGEH R —JEDARHEE A BT Ry 50k} - &HRHL - MM &
SN o EF TR R VUER TR R A EIERAGE - Brffd
HA - EifEiEr - BifEuiErc - FfEih D - M - A
M E - SHEEREEE - TMAEAMEENEIT @ HE5E (%E
1) s {EC19MIC13Mi PR S ENAEEEE » BT

AT RORE ~ BB MERE S EAVE T - BRI nIEaRkt
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+ @ Calibration for STEVIOBIOSIDE 1: y = 12366.59281 x + -4.27365e4 (r = 0.99931) (weighting: None)
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Spectrum from REBAU A wiff (sample 20) - 65V EPI, -EPI of 965.4 (50 - 970) from 0.193 to 0.227 min Precursor: 965.4 Da, CE: -65.0
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Table 1. lon Source Parameters. Electrospray lonization (ESI) was conducted

in Negative ion mode

Parameter Setting
Curtain Gas (CUR) 35
CAD gas 9
Spray voltage (IS) -4500

Temperature (TEM) 550

lon source gas | 55

lon source gas 2 55
Declustering potential (DP) -80
Collision energy (CE) -35

CE Spread 15
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Development of a targeted LC-MS/MS method for the
detection of microbial Transglutaminase from Streptomyces

mobaraensis

Peptide quantification using a QTRAP® 6500+ LC-MC/MS System coupled to an ExionLC™ System

Rebekah Sayers and Jianru Stahl-Zeng
SCIEX, UK and SCIEX, Germany

The so-called “meat glue enzyme” transglutaminase is used by
the meat industry to add value to meat by gluing together smaller
scraps into a larger piece. Transglutaminase can be used to
cross-link smaller pieces of any type of meat, fish, or meat
product, to produce large, virtually intact sections. This has
raised several food safety concerns. Specifically, the
transglutaminase enzyme is the target antigen of antibodies
found in the serum of patients suffering from coeliac disease. A
rapid and robust analytical method is necessary to ensure the
protein content is correctly determined and consumers can be
confident in the origins of their food.

The detected enzyme, microbial transglutaminase (MTG) from
Streptomyces mobaraensis, consists of 331 amino acids. The
following tryptic peptides are characteristic markers of MTG:
VTPPAEPLDR (TG1), SPFYSALR (TG2), LAFASFDEDR (TG3)
and GAYVITFIPK (TG4).22 The detection of these marker
peptides was carried out after chromatographic separation by
HPLC using a RP-C18 column and subsequent detection using
MS/MS. In each case three MRM transitions were measured for
each marker peptide. Peptide detection was confirmed if all three
mass transitions had a signal-to-noise ratio of at least 3:1. The

O Tt sl T At 514
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Figure 1. Chromatographic Separation of Peptides. Extracted lon
Chromatograms (XICs) for the three MRM transitions for each of the
four peptides from transglutaminase by LC-MS/MS.

detection of MTG protein would then be considered positive if at
least three of the four peptide markers were detected.

A rapid and robust analytical method is required to ensure the
protein content is correctly determined and consumers can be
confident in the origin of their food. In this work, an improved
analytical LC-MS/MS method is presented which utilizes multiple
reaction monitoring (MRM) to detect 4 target peptides for
microbial transglutaminase from Streptomyces mobaraensis
(Figure 1).

Key features of the targeted LC-MRM method

e With an increasingly health conscious consumer base, the
demand to test for adulteration and authenticity of food
products is growing

e An existing method was optimized to a more commercially
viable one. This was aided by using DiscoveryQuant™
Software for automated optimization of method parameters
and the Scheduled MRM™ Algorithm for time scheduled
MRM transitions to maximize dwell times.

e The reproducibility and robustness of the resulting
measurements was confirmed with a %CV < 6.55

e The assay showed sensitivity levels in pg/pL.

pl
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Method

Sample Preparation: Peptide standards synthesized by JPT
peptide technologies were reconstituted in 0.1% formic acid in

90% water 10% acetonitrile to a stock concentration of 5 mg/mL.

The stock was then diluted in chromatographic buffer A to
prepare a calibration series in the range 0.01-100 pg/pL.

Chromatography: An ExionLC™ system with a Phenomenex
Aeris peptide 1.7 p XB C-18 150 mm column at 40 °C with a
gradient of 2 to 70% acetonitrile over 10 min in 0.1% formic acid
was used at a flow rate of 300 pyL/min. The injection volume was
set to 2 pL. Total run time was 15 minutes.

Mass Spectrometry: A SCIEX QTRAP® 6500+ LC-MS/MS

System operated in low mass mode equipped with Turbo V™ lon

Source was used. Analyst® Software 1.7.1 was used for data
acquisition. The enzyme was detected initially using 3 MRM
transitions per peptide to allow quantification and identification
based on the ratio of quantifier and qualifier transitions as
defined by regulation 2002/657/EC. Every sample was analyzed
in triplicate.

Data Processing: Samples were analyzed in triplicate and data
processed using SCIEX OS-MQ Software to perform
quantification and statistical analysis. Peak picking and
integration were performed using the AutoPeak integration
algorithm.
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Figure 2. sSMRM calculator for easy time scheduling MRM
transitions. User inputs the peptide retention time, the target cycle
time for the method and the desired MRM detection window width
and the tool computes the concurrency and probable dwell times that
will be used in the method. This allows the user to optimize the inputs
before building the final method with Scheduled MRM Algorithm.

Optimization of the targeted peptide method

First, the MRM transitions for each of the target peptides were
optimized using DiscoveryQuant Software using peptide
standards. DiscoveryQuant Software significantly increases
productivity by simplifying and expediting LC—MS method
development cycle time for sensitive and selective assays,
without compromising data integrity. The three most intense
MRMs for each peptide were selected and the compound
dependent parameters (CE and DP) were optimized.

Next using the optimized chromatography (Figure 1), the
retention times for each peptide were determined such that MRM
acquisition could be scheduled in time using the Scheduled
MRM Algorithm (Figure 2). The Scheduled MRM Algorithm
detects MRM transitions during a short retention time window
only, this allows many more MRM transitions to be monitored in
a single LC run, while still maintaining maximized dwell time and
optimized cycle time for best accuracy and reproducibility.3

To build a method using the Scheduled MRM Algorithm, the
sSMRM calculator tool in Analyst Software can be used for
optimizing inputs. The user inputs the MRM retention times, the
MRM detection window, and the targeted scan time and the tool
computes the projected concurrency and dwell times. This then
allows the user to adjust the method inputs for best results
before building the final method with the Scheduled MRM
algorithm.

This two-step process produced a fully optimized LC-MS/MS
method for the quantification of transglutaminase peptides from
Streptomyces mobaraensis.

Determination of assay sensitivities

Calibration curves were constructed from a standard mix of the
peptide markers (TG1-4) spiked into chromatographic buffer A to
give final concentrations of 0.01-100 pg/pL. Assay sensitivities
were determined using a minimum of two transitions per peptide
with a signal-to-noise ratio >3:1. Calibration plots for quantifier
and qualifier marker peptides are shown in Figure 3. Assay
sensitivities, accuracies and %CV are shown in Table 1. Good
performance of the peptides was observed, next steps will be to
test in matrix to determine sensitivity and specificity in matrix.

p2
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e Next steps are to test this method in meat products to

Figure 3. Calibration plots for the four marker peptides. Here the ; - TR
calibration curves from 0.01-100 pg/uL are shown for the quantifier determine whether assay meets the required sensitivity limits

(blue) and the qualifier (pink), with a 1/x weighting and R2 > 0.99.
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Table 1. Quantifier and Qualifier marker peptide transitions and assay sensitivities. The lower limits of detection (LLOD S/N > 3:1) and
quantification (LLOQ S/N > 10:1) are shown for the calibration curves run in buffer. The reproducibility at both the LLOD and the LLOQ are reported as
mean % CV. All assay sensitivities are shown in pg/uL.

Marker peptide  Analyte type Transition LLOD LLOQ Linear range R2 %CV at LLOD % CV at LLOQ
TG1-1 Quantifier 548.1 / 447.7 0.01 0.1 0.01-100 0.99 16.6 3.7
TG1-2 Qualifier 548.1/500.2 0.1 0.1 0.1-100 0.99 8.5 8.5
TG2-1 Quantifier 470.9/609.2 0.01 0.1 0.01-100 0.99 12.6 6.6
TG2-2 Qualifier 470.9/756.3 0.01 0.1 0.1-100 0.99 8.8 7.3
TG3-1 Quantifier 586.0 / 768.3 0.1 0.1 0.1-100 0.99 5 5
TG3-2 Qualifier 586.0/839.4 0.1 0.1 0.1-100 0.99 10.7 5.7
TG4-1 Quantifier 555.1/718.4 0.1 0.1 0.1-100 0.99 2.9 2.9
TG4-2 Qualifier 555.1/490.8 0.1 0.1 0.1-100 0.99 12.2 12.2
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SWATH® Acquisition LC-QTOF-MS/MS analysis of food

colors and illegal dyes in spices

Aurélie Périat! and Nicolas Mottier!, Michael Scherer?

'Official Food Control Authority of the Canton de Vaud, Epalinges, Switzerland

2SCIEX, Baden, Switzerland

Overview

In this study, a sensitive, robust, and fast method based on
SWATH® Acquisition and data analysis was developed to
determine and identify ninety-eight food colors and dyes in
spices. High resolution MS and MS/MS data were collected
using a SCIEX X500R QTOF System in both positive and
negative modes in order to take into account the differences in
ionization between the lipophilic illegal dyes and the hydrophilic
artificial colors.

Introduction

Natural or artificial colors are added to many foods to enhance
their attractiveness and compensate for either alterations or
losses that could occur during processing or storage. Due to
their low cost, effectiveness and excellent stability, artificial
colors are usually preferred by the food industry over natural
ones [1, 2]. Sudan dyes are a class of lipophilic azo dyes that
are widely used for different industrial and scientific applications
(coloring of fuels, waxes or oil, staining for microscopy, etc.)
because of their colorfastness and low price. Since they are
cheap and widely available, Sudan dyes are also attractive as
food dyes as they can improve their appearance. However, due
to the carcinogenicity of their metabolites, they are banned for
food usage in most countries, including in the EU. Nevertheless,
over the last years, these dyes have been found in various
foodstuffs whether spices, tomato sauces or else [3]. In the case
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Figure 1. Results for a couscous sample adulterated with bixin
(precursor mass, isotope distribution and MS/MS spectra).

of spices, the Swiss legislation does not allow for the addition of
food colours except for quinoline yellow (E104) that can be
added to curry and tandoori preparations.

A suitable screening analytical method, amenable for both the
lipophilic Sudan-type illegal dyes and the hydrophilic artificial
ones, is required for their fast detection and identification. The
SWATH Acquisition mode for MS/MS collection used by the
X500R QTOF System allows for the simultaneous targeted and
non-targeted screening of samples. The exact mass and MS/MS
data provided produces sufficient data to confidently identify the
analytes of interest but also identify unknown chemicals that may
also be present in the sample.

Key advantages of SWATH Acquisition for
dyes analysis

e Ensure collection of MS/MS data for every precursor in a
complex spice sample, without missing any precursors due to
low-level residue

o Confidently identify target dyes, food colours of importance
based on collected MS/MS information and known formulae

e Create a custom spectral library using standards that can be
employed to identify unknown component peaks in a sample

e Achieve extremely low false positive and false negative
reporting rates using accurate mass information attained by
the QTOF high resolution accurate mass platform

pl
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Methods
Table 1: Gradient conditions used for the LC separation and

Samples: Approximately 1 g of spice was weighed and subsequent identification of the target dyes.
extracted for 30 minutes with a quaternary solvent mixture of
water/methanol/acetonitrile/tetrahydrofuran (9:1:5:5 v/iv/iv/v). Step Time (min) A (%) B (%)
The solution was centrifuged for 5 minutes at 2500 rpm and an 0 0.0 %8 2
aliquot of the supernatant was then filtered using a 0.2 um PTFE 1 1.0 98 2
filter into an amber LC-vial containing three internal standards 2 11.0 5 95
(Sudan I-d5, Sudan IlI-d6, Congo Red-d8).

3 13.0 1 99
LC separation: 2 pL of the spice extracts were injected onto an 4 135 1 99
ExionLC™ AD System coupled to an X500R QTOF System 5 13.6 98 2
equipped with the Twin Sprayer probes. Separation was
performed using a gradient on a Waters BEH UPLC column (1.7 6 17.0 98 2
um, 2.1 x 100 mm) using a mobile phase consisting of an
ammonium acetate 10mM buffer (A) with methanol (B) at a flow-
rate of 0.5 mL/min and column temperature of 50 °C. Gradient SWATH Acquisition method: Analyses were performed using
conditions are listed in Table 1. the Turbo V™ Source in both negative and positive modes. The

source temperature was set at 500 °C, the ion source gases 1
and 2 at 45 [AU], the curtain gas at 35 and the CAD gas at 7
[AU]. For the positive mode, the spray voltage was set at 5.5 kV
and for the negative mode at -4.5 kV.

Method duration 17 + min Total scan time: 0.581761 sec
Estimated cycles: 1753
v £xpernment | SWATH v

Polarity Positive v Spray voltage 5500 oV

TOF MS
TOF start mass 120 : Da Declustering potential 50 ol v Collision energy 10 ol V
TOF stop mass 1200 ol Oa DP spread 0 ol v CE spread 0 ol V
Accumulation time 0.1 = B2
Advanced Experiment Settings
Time bins to sum - s Channei 1 v Chonnel 2 v
Channel 3 v Channel 4 v

TOF MSMS
TOF start mass 50 : Da TOF stop mass 1200 ¢ Da Dynamic collision energy
Accumulation time 0.05 ol s Charge state 1 v Enhance dynamic range
Mass Table Autofill SWATH windows...

Precursor fon start mass (Da)  Precursor ion stop mass (Da) Declustering potential (V) DP spread (V) Collision energy (V) CE spread (V) Time bins to sum Channel 1 Channel 2 Channel3 C

1 120.0000 286.7077 50 0 35 15 8 v v v
2 2857077 362.6385 50 0 35 15 8 v v v
3 3616385 446.2538 50 0 E 15 8 v v v
4 445.2538 532.6000 50 0 35 15 8 v v v
5 5$31.6000 604.5462 50 0 35 15 8 v v v
6 603.5462 709.4000 50 0 35 15 8 v v v
7 708.4000 787.5615 50 0 35 15 8 v v v
8 787.5615 1200.0000 50 0 35 15 8 v v v

Figure 2. MS method setup in SCIEX OS Software. The SWATH Acquisition is defined by the precursor mass windows and the MS/MS acquisition
parameters.
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The TOF MS survey scan was performed from 120 to 1200 Da
using these parameters for the positive mode: the declustering
potential was set at 50, the accumulation time at 0.1 second and
the collision energy at 10 V. For the negative mode, the
declustering potential was set at -80, the accumulation time at
0.1 second and the collision energy at -10 V.

Analytes were detected by SWATH Acquisition using eight
windows according to table presented in Figure 2. The following
parameters were used in positive mode: the declustering
potential was set at 50, the collision energy at 35 V with a spread
of 15 V. For the negative mode, the declustering potential was
set at -80 and the collision energy at -35 V with a spread of 15 V.
The accumulation time for both modes was 0.05 seconds. The
variable SWATH Acquisition windows were optimized by
evaluating the ion density over the whole chromatographic range
of twelve different spices (paprika, curcuma, sweet paprika, hot
chili) and spice blends (curry, satay, tandoori, garam masala,
couscous ras-el-hanout, Cajun and a “seven spices” mix).

Library: In order to create the in-house library, and since most
dyes had purity levels below 95%, they were injected using the
LC method described above in IDA mode. This had the
advantage of ensuring that the MS spectra were of the highest
purity available. The MS/MS libraries were built at six different
energy collisions: 20, 30, 40, 50 V and 35 +/-15 V and 40 +/-20
V. In the case of compounds that could be ionised in both
positive and negative modes, both were added to the library.

Data processing: Data was processed using the SCIEX OS
Software. The set-up of the peak finding criteria was done using
Analytics. The criteria for the traffic lights which allows for data
review and filtering can be seen in Figure 3.

Results - validation

Forty-one compounds were selected for the validation based on
their color and their relevance to the study (mostly Sudan-type
dyes and artificial ones). Two spices were used for validation:
ground paprika and curry. Both extracts were spiked in a manner
that they contained between one and thirty-two compounds. In
total, forty vials were thus prepared with each analyte added
randomly in twenty of them.

Configure the confidence levels for the qualitative rules, as applicable

v A
Acceptable Marginal Unacceptable Combined Score
L litative Rul "
pely  Qualitative Rule Difference Ditterence Ditterence Weight (%)
W Mass Eror (ppen) < 5 < 10 »=z 10 40
| FgmentMassBmorppml < 5 < 15 >= B 20
o i tion Ti < < > 11 Error %
W/ Erorin Retention Time 005 01 - |8 0 4]
W % Difference Isotope Ratio < 5 < N = 20 15
v Library Hit Score > 70 > 50 < 50 15
Formula Finder Score > 50 » 20 <z

Figure 3. Qualitative rules applied for data processing. These are
user-defined means of flagging results as confident matches within a set
of acceptable tolerance limits for multiple parameters.

As established for screening methods, selectivity and specificity
as well as the false positive and false negative rates were
determined with these solutions. The vials were injected onto the
LC-MS using, throughout the sequence, the integrated Calibrant
Delivery System (CDS) with the Twin Sprayer probe to maintain
the mass accuracy.

After reprocessing the false positive rate was determined as 0%
for all compounds whereas the false negative rate was 0%
except for Amaranth (E123) and Reactive Red 195 with rates of
10% and 5%, respectively. These results highlight the excellent
identification capabilities of the instrument. The mass error of the
precursor ion did not exceed +/- 2 ppm for 81% of
measurements (out of 494 in total) in the negative mode and
63% in the positive mode (out of 646). Only 2% of the negative
mode measurements (3% in the positive mode) were comprised
between +/- 5 and +/- 10 ppm and none were above +/- 10ppm.

Intra-day repeatability was assessed using both curry and
paprika extracts and a representative subset of compounds. It
was determined by injecting ten times the same vial in each
mode successively. The parameters monitored were the
retention time (RT), the raw area, the mass error and the false
negative rate at the detection level. The coefficients of variation
(CV) of the RT were in average below 1% for all compounds,
except for Tartrazine and Acid Yellow which were nonetheless
lower than 5%. In terms of false negative results, Para Red did
not meet the criteria for detection (n=10) in one instance as the
mass error was higher than 5 ppm at -6.4 ppm in the negative
mode. Similar results were obtained with the paprika extract.

p3
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Table 2: Intraday repeatability and summary of the results obtained
in terms of raw area and number of false negatives for the curry
extract.

Number of false

Compound Area (average) CV (%) negatives
Acid Yellow 9 (pos) 2640 21% 0
Erythrosine (neg) 9729 4% 0
Erythrosine (pos) 1004 9% 0
Para red (neg) 9248 7% 0
Para red (pos) 3120 11% 1
Ponceau 6R (neg) 34761 2% 0
Ponceau 6R (pos) 30864 4% 0
Sudan IV (pos) 18413 18% 0
Sunset Yellow (neg) 1535 7% 0
Sunset Yellow (pos) 547 10% 0
Tartrazine (neg) 1995 8% 0

Results with samples

More than 80 spice samples were purchased by local authorities
from various markets and supermarkets. The traffic lights system
was used to filter the data for a quick and efficient review (see
Figure 3).
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Figure 4. lon ratios obtained for bixin with two SWATH Acquisition
fragments.

Conclusions

A new screening analytical method was developed to detect and
identify both lipophilic Sudan-type illegal dyes and the hydrophilic
artificial ones in spices. A simple solvent extraction was used
and a common LC method was optimized for the analysis of 98
dyes that were added to the custom library. Forty-one colours
and dyes were selected for the validation. A high degree of mass
accuracy was obtained with the X500R LC-QTOF System at
sufficient mass resolution regardless of the matrix type. The
screening method was applied to spice samples. Sudan IV, an
illegal dye, was identified with a high confidence level in a
paprika sample whereas a natural food colour, bixin, was
detected in a couscous spice blend. The concurrent SWATH
Acquisition and TOF-MS data provided excellent means of
identification thanks to the accurate mass of the fragments and
their ion ratios in addition to the accurate mass of the precursor
ion and its’ isotopic distribution. Furthermore, this type of
acquisition would also allow for the retrospective analysis of
suspect samples should a new “emerging” dye appear.
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Mass
Fragment
Index Mass Error (..
[y 234 Sudan IV 278 0.008 1 9.296 3811700 AT 1.0000 Sudan IV
| 202 | SudanIvsw2z4 v v A v v ® 1279 1280 0011 1357¢5 2811710 10.586 38LITOL 242 224118 34 01222 SudanV 995 722
F— Cr— O S 0
2018-04-11 BEHC18_LOmMAA_pos_15-34492 - Sud...MAA_pos_15-24492wiff2), (sampleIndex: 1)| = @ Spectrum from 2018-04-11 BEHC18 10mMA..periment 1 from 12794 to 12813 min  ~ @ Spectrum from 2018-04-11 BEHC18_10mMAA...min Precursor: 361.6-446.3 Da, CE:35]
Ares: 1.027e6, Heights 3.929€5, RT: 12.78 min @ [C24H20N4O+H] @ Library Spectrum: Sudan IV (85-83-6) , CE=35=15
100% 100%
12.782 3811700 90% 91.0537 225.1244| 224.1173
350000 90% 80%
o 2811668
0% 60%
300000 50%
70% 20% 1560446 3821711
209.1051
250000 o am 1280430 i 276.1129
3 60% = 20%
Ll = 181.0884
. 2 & 10% | 920583 1 ‘ l S96.1314| 2771164 3831757
E 200000 e % ! N ihou Lo L
3 z 50% = 0% T[T il || T T
z 3 s 0%
150000 <) 40% ;: -20%
£ 30%
303 -40%
100000 -30%
20% 3820736 -60%
-70%
50000
10% -80%
< h -90% l
o 0% l -100%
124 125 126 127 15.5 128 130 131 132 3810 3815 3820 3825 3830 3835 384.0 100 150 200 250 300 350 400
Time, min Mass/Charge, Da Mass/Charge, Da
¥ Peak Details ¥ Formula Finder Results ¥ Library Search Results @
Precursor m/z Mass Error (ppm) Retention Time (min) lon Ratio Name Formula Score m/z(Da) Emor(ppm)  Error MSMS (ppm)  Hit Coun Name CAS# Formula MM (Da) Fit Rew.Fit Purity CE(eV)
38L1710 -254 1278 1.0000 Sudan IV 85-83-6 C24H20N40 38016371 995 994 9838 35

Figure 5: Qualitative results for a sample contaminated by Sudan IV. A) Chromatographic peak showing precursor and retention time. B) High
resolution MS data including matching the observed isotope pattern to that of the target analyte. C) Matching of the MS/MS spectrum collected by
SWATH Acquisition to that of the target analyte in the spectral database.
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Total Solution of QTRAP® Mass Spectrometry on Screening
of Additives in 68 Common Chinese Health Products

Total solution of QTRAP on drug screening of health products

Yu Jie, Cheng Haiyan, Li Lijun, Jin Wenhai

SCIEX, Asia Pacific Application Support Center, Shanghai, China

Introduction

With the increase in living standards, so has the health products
market. With fierce market competition, in an effort to provide
quick results to consumers, some manufacturers have added
drugs to health products in order to accelerate results. For
instance, additives like sibutramine and phenolphthalein are
found in many weight loss products. Adulterated health products
may provide consumers with quick results, but they may also
encounter side effects such as drug dependence, liver damage,
and tachycardia. The China National Food Safety Supervision
and Sampling Implementation Guidelines (2017 version) have
established monitoring parameters for health products. This
guide covers monitoring of 68 drugs in 6 different categories of
health products.

In traditional mass spectrometry, MRM mode often produces
matrix effects in practice due to matrix complexity. This leads to
retention time and ion ratio discrepancies and causes “false
peaks” and “false positives” that interfere with determinations. To
overcome the challenges of MRM mode in traditional mass
spectrometry, the SCIEX complex mass spectrometry QTRAP
system uses a uniquely integrated MRM-IDA-EPI scanning
mode. This provides MRM spectral peaks and enhanced
secondary fragments with just one sample injection. MRM ion
channel chromatographic peak quantification and EPI different
energy complex secondary spectra form a “fingerprint” spectrum.
The library is searched and verified, effectively overcoming the
traditional mass spectrometry challenges and increasing the
accuracy of testing and analysis work.

The following method was developed on the QTRAP platform to
detect the 68 health products in the 2017 National Food Safety
Supervision and Sampling Implementation Guidelines. It also
includes a secondary library to help users search, identify, and
enhance the efficiency of monitoring and analysis. This
monitoring protocol includes these advantages:

1. Covering all drug types, this method includes all drug

additives to health products that must be detected per the

2017 National Food Safety Supervision and Sampling

Implementation Guidelines.

2. With one sample injection and simultaneous positive and

negative mode scanning, it is quick and easy.

3. This method includes sample preprocessing, MRM ion pair
data, instrumentation methods, and secondary search
libraries. The QTRAP comprehensive solution includes the
advantage of simultaneous quantitative and qualitative

validation with a single sample injection.

4. The QTRAP comprehensive solution satisfies multiple user

needs; in use, it improves work efficiency and saves time.

5. Secondary search databases have high, medium, low, and
combined energy fragment spectra. They contain a large
amount of fragment information and effectively exclude false

positives.
Experimental process

1. Integrated mass spectrometry with QTRAP involves one
sample injection for simultaneous quantification and
qualification. When the “fingerprint” of an “illegal additive” is
detected, one can also obtain information on the content, as
well as quantitative and qualitative validation data. This

provides a novel workflow for analysis work.
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Complex mass spectrometry with QTRAP® involves one sample
injection for simultaneous quantification and qualification.

QTRAP series

Triple Quadrupole lon Trap QTRAP
Satisfies the international Can store ions, increase ion Simultaneous
legal requirement for amounts qualification and
Two pair MRM and MRM The enhanced spectrum quantification
Ratio satisfies the need for validation Exclude false

positives

2. QTRAP’s uniqgue MRM-IDA-EPI workflow is the solution
required to identify drugs.

MRM triggered IDA principle

5 Survey Scan Procedure 1: Survey scan

Procedure 2: System automated
l determination: Intensity of survey scan
signals exceeds expected values

— De?::;?:::ﬂ 5 (“apparent chromatographic peaks”)
i ! Procedure 3: When Procedure 2

conditions are met, the system
automatically and rapidly (<1 ms)
switches to linear ion trap mode and
performs Enhanced Product lon (EPI)
Y scanning to create high quality parent
L i | prod ion MS2 spectra from survey scans.
Return to Procedure 1.

Precursor ion of
interest

3. Using library search, with positive and reverse matching,
determine the overall degree of matching. Efficiently
eliminate false positive results.

( SCIEX

Library search flowchart

The ion pair of the substance to be measured is
extracted from the MRM general spectrum to
determine if the sample contains the substance.

!

If peaks occur in this substance, double-click the
EPI spectrum of the corresponding retention time
to obtain an enhanced secondary spectrum (EPI).

!

Enhanced (EPI) secondary spectra, right-click
library search, positive sample validation,
exclusion of false positives

Complex mass spectrometer QTRAP
screening workflow

QTRAP screening workflow--- Analyst Software + database

Traditional method

A. MRM data can be used in

quantification.
d B. Two paired MRM Ratios can
be used in qualification and
\ —_— determination of whether the
MRM-IDA-EPI substance is present

Scanning Method ||
QTRAP Functionality

AI.- | Enhanced product ion scan (EPI)
e can be used for database

| . searches, secondary validation of
3 Step 'OCkmg drugs found in scans, and

i i exclusion of false positives.
Analyst Software Tweo:MEtM lonpales

Retention time l
High-sensitivity EPI library

Enhanced product ion (EPI)
spectrum open library
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Liquid phase conditions Experimental results

Chromatographic Column: 10 ppb single sample injection of drug mixture, simultaneous
positive and negative mode scanning. Extract ion

Phenomenex Kinetex C18,2.6u,50x2.1mm chromatograms as below:

Mobile phase: T un et g s sanle - s A2
A Acotonitl . Total ion
- Acetonitrile ;@ chromatogram
. . i et (TIC):
B: 5 mmol/L aqueous ammonium acetate solution # B W
WO %5
Gradient elution was performed as shown below: ol ] T P TR 9A R T S T
Time, min
Time (mln) A% B% +@XICfromData_Baojianpin_ i mple_All_2, Experiment 1, 4RM (CP-BEP-10/5- (2611183
Repaglinde 1/3557 .
0 90 10 “ Positive Mode
;¥ R 11556 Compound MRM
10.0 10 90 I s Votrging 11563
- beny\shmgglua_ﬂll'm [— nﬁ N Heloncdesmehyisibusramin_1 16752
) bsemal i ) N | | gl e 10 xbiqunirg 1133
120 0 o0 I s T Ay
12 1 90 10 1 2 3 4 5 6 7 8 9 10 1l 2 14 #
. Time, min
+@X(Cfrom Data_Baojianpin_ i wple_All_2, Experiment 2.-MRM(CXP=-22.EP=10)5- sifors) amobihial 1(225.111820)
15.0 90 10 N
6 “" " Negative Mode
Flow rate: 250 uL/min ; Column temperature: 40°C ;
H P y ) Compound MRM
o anchaie 114004
Amount injected: 10 uL S I s i i 260
R0 g 251
e bl 055 ' +n i
Mass spectrometry method T L T R B R R

SCIEX QTRAP 4500 triple quadrupole complex ion trap mass Typical compound MRM extracted ion chromatogram and EPI

spectrometer chromatogram are as follows:
Scanning method: MRM full scanning mode DSl o Db SO,
Wy
= | tt]
Positive, negative scheduled MRM mode simultaneous scan ] r‘ ! MRM-IDA-EPI
i I aw | chromatogram
S S TSP 18 AN |
lon source: Turbo V™ ESI source H ‘ | ah | ,-laff--a:‘p\MJn;; -
Mass spectrometry parameter establishment R S e T e
0 b Ol e D e 2 - Senge 5 U Pomborn) e 10051 T T Goanmr el | K bom Dt By S e vl ] - Sevc | tons) e LR T Getmr svocded
ESl ion source parameters: ) i |l
§ wl Phenolphthalein I} w | Sibutramine
Air curtain gas CUR: 30psi; Collision gas CAD: High Pow
IS V0|tage: 5500V/-4500V .'":: F I " 4 % Q% wl ) 'ii; T
|on source temperature 550°C mvﬁggwZn-‘»nri-irmh’.-?b:mv:{’&éi:vﬂdv 32:;3?5?;Zn-:‘xrwbirwf&?bwml-{"i-éiir':f—r
Atomizing gas GAS1: 55psi ' ,‘
Auxiliary gas GAS2: 55psi 's? il
ll'x.';..’xx ‘!ﬁf.dﬁiﬂ‘xiﬁ

Collision energy: 35+15V
MRM detection window: 60 sec

Target Scan Time: 0.25 sec
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Enhanced secondary fragment (EPI)
database

This experimental protocol simultaneously established a
database of enhanced secondary fragments (EPI) of 68 drugs.
This database includes low, medium, high, and combined energy
spectra with large amounts of fragment information and
comprehensive validation.

- .
# ' Librarian = B %

[ Edt | [ Delete | [ AppendMs | [ Guey | [ Showal | [ Close | [ Pint | [ Hep |
Compound Name | Formula| Molecular Weight (Da) | CAS Number| Num of Spec. -

1 Nor-acetildenafil C24H32N | 452.2000 949091-38-7 |4 ‘]

2 Glimepiride C24H34N | 490.2000 93479-97-1 5

3 V i C17H27N | 277.2000 93413-69-5 5

4 Amlodipine C26H31CI | 566.1000 88150-42-9 4

5 Felodipine C18H19ClI | 383.0000 86189-69-7 4

6 ioail C22H30N | 490.1000 856190-47-1 |4

7 L C15H10Cl| 320.0000 346-49-1 5

8 Phenformin hydrochl| C10H16CI| 241.1000 834-28-6 5

9 i C25H34N | 466.2000 831217-01-7 |4

10 | Cl C11H12Cl| 273.0000 80-77-3 4

11 | Simvastatin C25H380 | 418.2000 79902-63-9 5

12 i C20H140 | 318.0000 77-08-8 4

13 | Secobarbital C12H18N | 238.1000 76-73-3 4

14 | Lovastatin C24H360 | 404.2000 75330-75-5 5

15 C13H16N | 232.1000 73-31-4 5

16 | Nimodipine C21H26N | 418.1000 66085-59-4 5

17 | Homo Sildenafil C23H32N | 488.2000 642928-07-2 |4 &

Total: 68 records in: (default)

Sample screening results:

Preprocessing: Weight loss tea samples are taken directly after
steeping.

Capsules and tablet drugs: Remove 10mg of capsule contents
(or grind tablets to a fine powder), ultrasonicate with 10mL
methanol, centrifuge, remove supernatant directly as the sample.

Chlorphenamine has been found in some weight loss tea
samples. Right-click library searches based on positive and
reverse matching results have verified the presence of
chlorphenamine. Chlorphenamine is a drug mainly used for rapid
allergy relief.

( SCIEX

Chlorphenamine has been found in some weight loss tea
samples as shown:

TIC of +MRM (116 pairs): Exp 1, from Ssmple 6 (Sample_Jianfei_tes) of Dats_Baojianpin_sample.wiff (Turbo Spray) Mex. 2.2¢6 cps.
475
2068
15e8
1.0e8
5.0e5
0.
10 20 20 40 50 €0 70 80 9.0 100 1.0 120 130 140 150
Time, min
B X(C of +MRM (118 pairs): Exp 1, 275.200/230.200 amu Expected RT: 47 ID: Ivbennamin_1 from Sample & (Semple_lianfei_tes) of Max. 1.5¢8 cps.
1568 475
0e MRM mass spectrum
o
z
= 50e5
0.
10 20 20 40 50 60 70 80 9.0 100 1.0 120 130 140 150
Time, min
W 4£P| (275.20) Charge (+0) CE (35) CES (15) FT (16.6597): Exp 2, 4.738 min from Sample 6 (Sample_Jianfei_tes) of Data_Bacjianp. Mex. 8.8¢6 cps.
2200
£.0e8
EPI secondary fragment
;40 167.0
s :
£
2066
, 9101032 280 1eq 18922“: ! z,f.z
gﬂ 100 150 200 250 200 350 400 450 500 550 00 650
miz, Ds
Unknown
B Unknown's MS Max. 2.1e7 cps.
o 200 Compound spectra in samples
167.1
909 1250 | 2011 2751
;ﬂ 100 150 200 250 300 350 400 450 500 550 800 850
miz, Ds.
First Library Hit
B Chiophenamin's MS Max. 4.2e5 cps.
- 200 Standard library mass spectrum
167.1 2752
952 1250 | 2012 2pso |
"50 100 150 200 250 300 350 400 450 500 550 800 650
miz, Ds
Second Library Hit

Positive, reverse matching
Purity 85%

88,075 ~ | COMPOUND INFORMATION b

2 Chiorphenamin | C16H19CIN| 274.1000] 95.062| 66.836| 64.696
1 Clonidine hydro [ C9H10CBN] 264.9000| 97.888| 63533 62191 .

& »

Compound Name: Chlorphenamin
Fomua: CIEH190N2 -

Prazosin has been detected in blood sugar-reducing capsules as
shown:

TIC of +MRM (116 pais} Exp 1. fiom Sample 10 (Sample_jisngruetang) of Dats_Bsojianpin_sample-wif(1urbo Sprey) Mx 8.7¢% cps
a7
30s4
60e4
s
R 788
547 748, A1
20841 0e 250 e79 m
WA el
10 20 30 40 50 60 70 30 90 100 10 120 130 140 180
Time, min
B XIC of +MRM (116 pairs): Exp 1, 384.200/247.200 amu Expected RT: 0.0 1D: prazosin 1 from Semple 10 (Sample._jiangxustang) of Mex. € 824 cps.
a7
60e4
MRM mass spectrum
4064
s
z
2064
L
10 20 30 40 50 60 70 30 90 100 10 120 130 140 180
Time, min
WPl (234 20) Charge (+0) CE (26) CES (18) FT (28,8788}, Exp 2, 3.708 min fom Ssmple 10 (Samle_iangustang) of Data_Baoii Mex 5.1¢8 cps.
e 42
4068
EPI secondary fragment
£
E 200 272
210,
949 1381 1840 2041, hki}l 2732 51, 2500, 62
. L L ) o M TN
100 120 200 250 0 %0 0 &0 0 =0 &0 0
mz,Ds




For Research Use Only. Not for Use In Diagnostic Procedures.

Food and Environmental | ( SC'EX

Right-click library search based on positive and reverse Conclusions
matching results has verified the presence of prazosin. Prazosin
is a prescription drug mainly used for high blood pressure and
can cause fainting, dizziness, headache and other adverse

The SCIEX complex mass spectrometer QTRAP® System’s triple
quadrupole quantification function and linear ion trap qualification
function use just one sample injection to complete both

reactions. o o S
qualitative validation and quantification.
[ pit | [iewManage] [ Clse | o . )
Unkrown EPI secondary spectral sensitivity is at least 500 times higher
» Spectra:af Compounds in samples - than that of traditional MRM scanning. Low, medium, high, and
] ss0  tmireso 210,272 sgi s soo.z| combined energy high sensitivity spectra have more fragments
[ A and compensate for the traditional ion trap quality loss effect, so
First Library Hit
B s i M. 2 65 5. low-mass terminal fragments are abundant. EPI enhanced high-
“ - Stangard library mass spectrum sensitivity secondary spectra effectively help to validate low
e e concentration point detections from complex matrices, which are
ezl ' prone to false positives. This makes results more accurate and

reliable. The triple quadrupole complex ion trap mass

PESITE, D MELE i) spectrometer QTRAP’s unique MRM-IDA-EPI scanning mode is

Purity 90% ) ) )
an effective and comprehensive method for resolving false
Name | Formula | Molecu| Fit | RevFit | Purity | ~ 2 e . . .
T e e e | e positives and validating drug detections.
"+ [Prazosn [cromie [ smte| ] Tisms [ m| | |
’r fmn (Sl el ] B8 Bzseiion: Bty This method is a comprehensive solution based on the SCIEX
J Formula: C1SH21N504. kY7

QTRAP platform for monitoring 68 health products in the 2017
National Food Safety Supervision and Sampling Implementation
Guidelines. This protocol includes sample preprocessing, liquid
chromatography-mass spectrometry, and secondary validation
libraries. It is convenient and quick to use.
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Pi——
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P

Positive ion chemical compound MRM parameters:

No. Q1 Q3 RT ID DP EP CE CXP
1 285.1 193.3 5.55 Diazepam 1 80 10 45 8
285.1 154 .1 5.55 Diazepam 2 80 10 45 8
2 287.2 241.2 4.33 Oxazepam 1 50 10 31 8
287.2 269.3 4.33 Oxazepam 2 50 10 31 8
3 3211 275.1 4.48 Lorazepam 1 60 10 30 8
321.1 303.1 4.48 Lorazepam 2 60 10 30 8
4 295.2 267.3 4.45 Estazolam 1 70 10 34 8
295.2 205.2 4.45 Estazolam 2 70 10 34 8
5 309.1 281.1 4.66 Alprazolam 1 80 10 33 8
309.1 274.2 4.66 Alprazolam 2 80 10 33 8
6 343.2 308.2 4.76 Triazolam 1 80 10 36 8
343.2 315.2 4.76 Triazolam 2 80 10 36 8
7 316.2 270.2 4.54 Clonazepam 1 75 10 36 8
316.2 2141 4.54 Clonazepam 2 75 10 49 8
8 267.2 145.2 1.04 Atenolol 1 60 10 38 8
267.2 190.3 1.04 Atenolol 2 60 10 26 8
9 278.3 58.1 4.04 Venlafaxine 1 40 10 40 8
278.3 259.9 4.04 Venlafaxine 2 40 10 17 8
10 347.3 315.2 5.25 Nifedipine 1 60 10 12 8
347.3 2714 5.25 Nifedipine 2 60 10 16 8
11 361.3 315.1 6.17 Nitrendipine 1 80 10 13 8
361.3 329.2 6.17 Nitrendipine 2 80 10 20 8
12 419 343.1 6.51 Nimodipine 1 60 10 13 8
419 359.1 6.51 Nimodipine 2 60 10 22 8
13 2322 159.3 4.33 Fenflutamine 1 20 10 32 8
232.2 187.3 4.33 Fenflutamine 2 20 10 20 8
14 446.2 321.2 3.43 Glipizide 1 85 10 20 8
446.2 103 3.43 Glipizide 2 85 10 62 8
15 453.3 230.2 5.56 Repaglinde 1 100 10 38 8
453.3 162 5.56 Repaglinde 2 100 10 27 8
16 367.1 170.2 4.39 Glibornuride 1 82 10 24 8
367.1 152.2 4.39 Glibornuride 2 82 10 27 8
17 206 60.2 2.36 Phenformin hydrochloride 1 80 10 31 8
206 105 2.36 Phenformin hydrochloride 2 80 10 36 8
18 357.4 193 5.66 Pioglitazone hydrochloride 1 108 10 38 8
357.4 165 5.66 Pioglitazone hydrochloride 2 108 10 34 8
19 266 125 6.7 N-monodesmethylsibutramin 1 62 10 32 8
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

266
158.1
158.1
130.3
130.3
489.2
489.2
489.2
489.2
467.4
467.4
505.3
505.3
609.4
609.4
355.9
355.9
358.4
358.4
275.3
275.3
453.2
453.2
460.3
460.3
505.3
505.3
330.2
330.2
2522
2522
460.3
460.3
280.2
280.2
475.2
475.2
389.3
389.3
390.1

138.9
60.2
116.1
60.2
71.2
312.3
151
72.3
113.3
111.1
1271
113.3
3271
195.1
397.2
192
165
135.1
107.1
230.2
167
113.3
297.3
283.1
299.3
99.2
299.2
181.1
239
125
139
283.3
299.3
125
138.9
100
283.1
245
217
268.2

6.7
1.18
1.18
0.58
0.58
5.56
5.56
5.93
5.93
4.75
4.75

7.2

7.2
6.93
6.93
5.64
5.64
4.88
4.88
4.68
4.68
4.74
4.74

6.9

6.9
4.83
4.83
2.72
272
6.55
6.55
6.39
6.39

9.4

9.4
5.47
5.47

4.1

4.1
4.72

N-monodesmethylsibutramin 2
Butyl-biguanide hydrochloride 1
Butyl-biguanide hydrochloride 2
Metformin hydrochloride 1
Metformin hydrochloride 2
Vardenafil 1
Vardenafil 2
Homo sildenafil 1
Homo sildenafil 2
Acetildenafil 1
Acetildenafil 2
Thioaildenafil 1
Thioaildenafil 2
Reserpine 1
Reserpine 2
Tetrahydropalmatine 1
Tetrahydropalmatine 2
Rosiglitazone maleate 1
Rosiglitazone maleate 2
Chlorphenamin 1
Chlorphenamin 2
Noracetildenafil 1
Noracetildenafil 2
Norneosildenafil 1
Norneosildenafil 2
Hydroxyhomosildenafil 1
Hydroxyhomosildenafil 2
Sinomenine 1
Sinomenine 2
N,N-didesmethylsibutramin 1
N,N-didesmethylsibutramin 2
Pseudovardenafil 1
Pseudovardenafil 2
Sibutramine 1
Sibutramine 2
Sildenafil 1
Sildenafil 2
Zopiclone 1
Zopiclone 2

Tadalafil 1

62
75
75
45
45
130
130
130
130
130
130
115
115
170
170
115
115
90
90
60
60
130
130
105
105
108
108
106
106
50
50
105
105
50
50
130
130
62
62
100

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Pi——
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D
m
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20
23
23
20
30
53
53
90
41
42
42
44
41
52
38
39
36
36
51
24
51
44
53
48
47
61
56
46
34
30
16
49
52
33
22
42
53
23
44
20
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40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

390.1
409.3
409.3
319.3
319.3
528.6
528.6
324
324
419.5
419.5
306.2
306.2
496.5
496.5
405.5
405.5
389.5
389.5
230
230
233.3
233.3
271.3
271.3
391.2
391.2
166.1
166.1
491.3
491.3
300
300
326.2
326.2
282.2
282.2
384.2
384.2

169.2
238
2942
2253
197.1
403.2
386.3
110
1271
199.2
2432
236.2
264.2
371.2
171.2
199.3
285.3
240
194.9
160
145
1741
158.9
155.2
741
169
268.9
148.1
133.1
125.9
352.1
283.1
2271
2914
2442
236.2
180.2
2472
138.2

4.72
5.41
5.41
4.46
4.46
5.76
5.76
3.72
3.72
7.78
7.78
4.15
4.15
4.85
4.85
7.32
7.32
6.72
6.72
21
21
2.92
2.92
3.07
3.07
4.25
4.25
1.55
1.55
5.08
5.08
4.6
4.6
5.52
5.52
4.38
4.38
3.74
3.74

Tadalafil 2
Amlodipine 1
Amlodipine 2

Phenolphthalein 1
Phenolphthalein 2
Gliquidone 1
Gliquidone 2

Gliclazide 1

Gliclazide 2
Simvastatin 1
Simvastatin 2

Zaleplon 1

Zaleplon 2

Glibenclamide 1
Glibenclamide 2
Lovastatin 1
Lovastatin 2
Nisoldipine 1
Nisoldipine 2
Clonidine hydrochloride 1
Clonidine hydrochloride 2
Melatonine 1
Melatonine 2
Tolbutamide 1
Tolbutamide 2
Amino tadalafil 1
Amino tadalafil 2
Ephedrine 1
Ephedrine 2
Glimepiride 1
Glimepiride 2
Chlordiazepoxide 1
Chlordiazepoxide 2
Midazolam maleate 1
Midazolam maleate 2
Nitrazepam 1
Nitrazepam 2
Prazosin 1

Prazosin 2

100
116
116
90
90
98
98
95
95
90
90
96
96
77
77
79
79
73
73
80
80
68
68
71
71
104
104
40
40
50
50
80
80
65
65
70
70
60
60

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-
N
D
m
b

52
16
15
29
41
19
31
28
30
18
19
36
30
22
38
19
15
35
30
47
51
18
34
25
24
45
21
18
26
35
35
25
25
37
35
32
52
39
43
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Anion Compound Parameters

No. Q1 Q3 RT ID DP EP CE CXP
59 183.1 140 1.48 Barbital 1 -50 -10 -16 -22
183.1 95.9 1.48 Barbital 2 -50 -10 -20 -22
60 122.2 77.8 0.43 Nicotinic acid 1 -45 -10 -16 -22
122.2 122.2 0.43 Nicotinic acid 2 -45 -10 -10 -22
61 230.9 144.2 2.88 Phenobarbital 1 -57 -10 -22 -22
230.9 85 2.88 Phenobarbital 2 -57 -10 -16 -22
62 225.1 182 4 Amobarbital 1 -30 -10 -17 -22
225.1 85 4 Amobarbital 2 -30 -10 -19 -22
63 2371 194 4.29 Secobarbital 1 -40 -10 -17 -22
2371 85 4.29 Secobarbital 2 -40 -10 -17 -22
64 295.9 268.9 1.16 Hydrochlorothiazide 1 -101 -10 -26 -22
295.9 204.9 1.16 Hydrochlorothiazide 2 -101 -10 -32 -22
65 329 204.9 2.38 Furosemide 1 -109 -10 -26 -22
329 284.9 2.38 Furosemide 2 -109 -10 -21 -22
66 382.1 144.8 6.92 Felodipine 1 -69 -10 -14 -22
382.1 236 6.92 Felodipine 2 -69 -10 -20 -22
67 216 182 0.44 Captopril 1 -58 -10 -17 -22
216 113.8 0.44 Captopril 2 -58 -10 -16 -22
68 271.9 179.8 3.62 Chlormezanone 1 -51 -10 -21 -22
271.9 208 3.62 Chlormezanone 2 -51 -10 -16 -22
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© 2017 AB Sciex. For Research Use Only. Not for use in diagnostic procedures. The trademarks mentioned herein are the property of AB Sciex Pte. Ltd. or their respective owners.
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Use of X500R QTOF for Monitoring Unexpected Additives in
Nutritional Supplements

Zhao Xianglong, Cheng Haiyan, Li Lijun, Jin Wenhai
SCIEX, Pacific Applications Support Center (Guangzhou), China

Introduction Experimental Process

Nutritional supplements can supplement necessary nutrients and 1. Collect samples of 6 types of nutritional supplements

are believed to support recovery from iliness. Generally, these currently on the market - those with weight loss, blood sugar
products promote a particular effect or claimed function!"’; thus, reduction, blood pressure reduction, anti-fatigue, sleep

in typical use, people often incorrectly believe they have a improvement, and immune strengthening functions. Perform
definite treatment efficacy. They are often linked to the alleviation simple preprocessing.

of certain illnesses. In order to maximize these functions,
manufacturers may add related drugs in order to increase their
efficacy without including them as a listed ingredient. According
to reports and discoveries from actual monitoring cases,

2. Use TOF MS-IDA MS/MS mode for data collection; after
sample injection, obtain first order ion and second order ion
fragmentation spectrograms.

unexpected additives to nutritional supplements are generally 3. The mass accuracy number, isotope distribution, retention
selected because they relate to the health product effects or time, and standard library alignment are used for positive
address the additive side effects or functions; the additive usually verification of samples and checking the accuracy of sample
takes the form of one or more drug additives, drug derivatives, monitoring results.

etc® Because these additives are generally high-dose, drug
interactions can be unclear. Thus, a great potential hazard exists
for human health ®*; the China Food and Drug Administration
(CFDA) “Health product potential illegal additives list” clearly
stipulates monitoring processes for additives in 6 different types

of nutritional supplements: those with weight loss, blood sugar
reduction, blood pressure reduction, anti-fatigue, sleep XS00R high-resolution mass spectrometry screening
workflow:

4. Monitoring reports systematically summarize sample
screening results; the report content can be tailored to
specific requirements.

improvement, and immune strengthening functions. The purpose
is to protect consumers’ health.

1. Both TOF-MS-
IDA-MS/MS

And

TOF-MS/MS data
gathered in the
same injection

SCIEX's X500R QTOF high resolution mass spectrometry
system can be used for rapid monitoring of additives in nutritional
supplements; after sample injection, a first order mass accuracy
number and second order fragmentation spectrum are
simultaneously obtained. Currently, over 50 additives can quickly
be qualitatively confirmed in this way. Matrix interference in
complex matrices can be overcome for specific screening of
additives; preprocessing is even simpler and more convenient.

2. SCIEX OS is the
integral software
used to perform

The new SCIEX OS software fully integrates instrument control, this analysis

data collection, data handling, and other processes. The

workflow is more intuitive and smarter; this method provides an

efficient means for rapid, high-throughput monitoring of .

» L 3. Screening

nutritional supplements for additives.
results and report
generation

p1
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( SCIEX

Preprocessing Method IS voltage: 5500V/-4500V
Source temperature: 600°C
Atomizing gas GAS1: 55 PSI
Auxiliary gas GAS2: 70 PSI
DP voltage: + 60V

Collision energy: 35 + 15V

1. Use tablets ground into a powder, granules from inside
capsules, or liquid samples; weigh accurately a 1.0gsample,
and place in a 10mLcentrifuge tube;

2. Add 5mL acetonitrile and agitate 2 min;
3. Vortex 2 min;

4. Centrifuge at 4°C at 10000 Rpm for 15min; Unexpected Additive Screening Method

5. Dissolve the supernatant 1-fold; Injection of a single sample simultaneously monitors for over 50

unexpected additives:
6. Pass through a 0.22um filter and directly inject sample;

TP Experiment T TOA TOF WS (100 0007

Liquid Phase Conditions

1206
e
™
7008

[y

Chromatographic Column: Phenomenex Kinetex C18,
2.1*100mm, 2.6um;

i

‘l ”ll‘. i) w#“ A8 L,::

Elution gradient

fposbidenatit] 11301
VARDENAFIL. DINYDROCHLORIDE SALT/ 11301

Tntansay. s
PREiEFRRgERqg

Time (min) A% B% Hohiom
; o ; ,fm_rwm,,WW.,R.,
5.0 55 45 tmenn
15.0 20 80 1. 10 sedative-hypnotic mixtures (20ppb), ion extraction flow
20.0 5 95 diagram (XIC) appears below:
D XICfrom 20160930 wiff2 le3)- 20PPB, > t1, +IDATOF MS(100- 1000): 285.0789 D
250 5 95 e e e N aTriazoIam/10.005
Midazolam / 8.509 ' X
3504 } Diazapam /10.528
25.1 95 5 Alprazolam / ‘%.845
3084 “ Tl
30 95 5
a 2504
; 2004 Estazolam / 9.439
° Fhlovdiazepaxide /7.308 OXAZEPAM /9 |
. . . g :
Positive ion mode: A: 0.1% Formic acid Water; B: 0.1% Formic g
acid Acetonitrile; 10t Nitrgzepar | 9.380 Glonazepam /9.860
5003 razepam /|9,397 |
Negative ion mode: A: Water; B: Acetonitrile; oo Al L
10 75 80 85 90 95 100 105 1o
Time, min

Flow rate: 0.3mL/min;
2. 7 blood glucose-lowering drugs (concentration 20ppb); ion

- A . .
Column temperature: 40°C extraction flow diagram (XIC) appears below:
Amount inserted: 10 IJL SidenafilXICfrom 20160930 wift2 (sample 3)- 20PPB, Experiment 1, +IDATOF MS (100- 1000) 475 2122Da
Ted \Nomsnsildenaﬁl /11.301

Homo Sildenafil / 8.963

fed N\
Vardenafil / 8.963

Sed

Mass Spectrometry Method § ‘
é, ded y N
@ . " Sildenafil /8.739
: . 5 Nor-zcetidenail/7.948 Nomeasidenafil/ 12.856
Scanning method: TOF MS-IDA MS/MS g o ohomoskionst/ 4808 denafi
lon source: ESI source 2 Homo Sidenafl/8:115

1 Vardenafil /9.115

led Homo Sildenafil / 7.
| ‘ Nor-acetildenafil / 10.709 |
4 \ |

Scanning range: m/z 50-2000
CUR gas: 30 PSI o 6 7 8 9 IOTime,minH 12 13 14 15
Collision gas CAD: 7
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( SCIEX

3. 8 impotence drug mixtures (20ppb), ion extraction flow pressure reduction, anti-fatigue, sleep improvement, and
diagram (XIC) appears below; immune strengthening. Samples came from 19 different brands;
Sildenafil XICfrom 20160930 wiff2 (sample 3) - 20PPB, Experiment 1, +|DATOF MS (100- 1000): 475.2122Da
N I
Ted Norneosildenafil / 11.301 Sample NO Samp € type hame
Homo Sildenafil/ 8.963 Sample 1 sleeping epiphysis pacify
Ged
N Verdenafl /8563 Sample 2 hypoglycemic action glycolipids safe
;- . Sample 3 hypogl.ycemlc action hypogl.ycemlc extract
. Nor-acetidenafi/7.048 i Nomeosidenafi / 12.856 Sample 4 anti-hangover prime power
- . "°:Z;‘;m;;f::f:f}'ﬁffs | Sample 5 hypotensive hypotensive capsule
» Homo Sidenai /7. l‘\Vavdenaru/gns _ Sample 6 sleeping pacify syrup
) | ] Mt e Sample 7 hypoglycemic action hypoglycemic TCM
’ ! ! ! R e E Sample 8 slimming slimming capsule
Sample 9 hypotensive Hypotensive pill
Sample 19 | ... | L.

4. 6 weight loss drug mixtures (20ppb), ion extraction flow
diagram (XIC) appears below;

Sibutr XICfrom 20160930 wiff2 le 3)- 20PPB, B t1, +IDATOF MS(100- 1000): 280.1827Da =
B e - Experimental Results
Sibutramine / 10.912
4084
. FENFLURAMINE /8,553 Blood Pressure-Lowering Drugs
® 30ed N J g
8 _ henolphthalein /8,75 1. Sample no. 5 - atenolol positive
B ™ Caﬂe|nol/5.286 N-Desmethyl Sibutramine / 10.494
2 2084 J i . .
g \sa|  Ephedrine /4.082 | Sample no. 5 is a blood pressure-lowering capsule; it
1004 ‘ claims to have a rapid effect and prolonged use can
5068 ‘\‘ L control blood pressure.
omn‘ ! A
3 4 5 6 7 8 9 10 n 12 13 14 15 ~ @ Spectrum from 20160930 wiff2._000) bom 18364 1858 min  ~ @ Spectrum from 20160930 wiff2_S (50- 1000) kom 3871 min
Time, min SRR oI R ceons
i =l AccurdteMass v F
QL v ' 1.5 % JL‘ afushs
i x| Isotopés v [
5. 5 blood pressure-lowering drug mixtures (20ppb), ion i ¥ v MSIMS Sgarch (96.5%) ¥
extraction flow diagram (XIC) appears below; — | -
e ea i v iy S ety e
[Atenolol XICfrom 20160930 wiff2 (sample 3)- 20PPB, Experiment 1, +IDATOF MS (100- 1000): 267.17+/-0.10 Da ey ——— P e e Cet e o B
765 R  — >
Reserpine / 10.985 e o Tt s o o ¥ | =g R oo D ppeTeE g e
665 - " w [permos o asosss
55 =1 sTD: atpnolol = ‘°Z: - o [ "Tu P
. g e PO e i (1Y AT
O s == § I IR
2 ﬂ:: * : * o
& 365 ) 20000 a0% ol
€ Atenolol /3.860 Clonidine hydrochloride / 8.510 100% 100 -
2%5 itvendipine/Q,BHG s e .
165 . . : 2
) Felpdipine /0.397 L Nitrendpine /13.200
2 3 4 5 6 1 & § 10 A noon J\:—‘ o151 11 18 18 Screening with the X500R QTOF system showed Sample no. 5
Time, min . "
contains large amounts of the additive atenolol. Prolonged use of
high-dose atenolol can lead to serious side effects including
decreased vision, breathing difficulties, weakness, depression,
Sample Information unexplained rash and ankle swelling and other symptoms.

Following the CFDA’s “Health product potential illegal additives
list” 6 different nutritional supplements were randomly selected,
including those for weight loss, blood sugar reduction, blood
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2. Sample no. 9 - nitrendipine positive

Sample no. 9 is from a brand of blood pressure-lowering tablet;
screening shows a definite quantity of nitrendipine. The product
claims to contain pure and natural extracts with no side effects,
but prolonged oral nitrendipine can cause diseases like allergic
hepatitis, rash, and even exfoliative dermatitis.

- @ S 20160830 w2 (.. 1) bom 122000 125~ @ St 20160330 i (.00 100 bom 2213 i
S R
-4 Pt 107 -
oo o -
o -
000 =
-
o - ’
foog PP rateMass v T
§ - i Ty mmAcsyrateMass | 1
£ 20000 0% i T
| Isotopes v i LA
o - “ =1 MSIMS search (99.4)v
o -
oo - .
o o
w0 o o
o -
e 120 122 Eg EQ ) EE ] EETE — %0 %0 00 % 3% %
T noasn 5o R
M — I — - | ¢ I i ealans .—
e e ———— s oo ™ A
61139 uz2 ™ ﬂm—-—- mzw(um«zoﬁ 026665 999 991
[20 PPB - Nitrendipine (Unknown) 160930 wif2). (sample Index: 3) | ~ @ Spectrum fro (s0-
s o il S B Sy Frecursor 3611 0a 1 CE 80
=3 o o e e s
n o1 408 "
16 o e a1sfos7
o e o 01,0811
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3. Sample no. 17 - nifedipine positive

Sample no. 17 is from a brand of blood pressure-lowering
Chinese medicine; screening shows a nifedipine additive. It
claims to lower blood pressure with Chinese medicine, falsely
advertising an anti-hypertensive effect.
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Glucose-Lowering Drugs

1. Sample no. 7 - glibenclamide, glipizide, rosiglitazone
positive

Sample no. 7 is a brand of glucose- and lipid-lowering capsule;
test results show sample no. 7 contains the 3 glucose-lowering
drugs glibenclamide, glipizide, and rosiglitazone as additives.
Improper use of sulfonylureas such as glibenclamide and
glipizide can cause hypoglycemia; patients can rarely develop
rash, erythema multiforme, edema, and liver and kidney
damage. Thiazolidinediones like rosiglitazone can cause slight
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hypersensitivity and mild headache when used incorrectly or at
improper doses.
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2. Sample no. 4 - Gliclazide positive

Sample no. 4 is a brand of plant extract; it is mainly used to
stabilize blood sugar. Screening results show an addition of
glicazide, which produces a definitive glucose-lowering effect.
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functional components” added to nutritional supplements. These — :

chemical drugs are often used to treat diabetes, as they have a
clear hypoglycemic effect. However, their side effects are also
quite evident; prolonged use can lead to hypoglycemia and
kidney damage, even leading to death.

When not used under the guidance of a specialized physician,
prolonged use of nutritional supplements containing “impotence”
additives can severely harm the body. Side effects can include
dizziness, fainting, and even hearing loss.

Anti-Fatigue/Impotence . .
Screening results appear in the table:

1. Sample no. 12 - sildenafil positive . ) i .
1. The problem of additives in nutritional supplements is

Sample no. 12 is a kidney health product for the elderly; its widespread; additives appear in many samples;
description states it is pure Chinese medicine and contains
several flavors of medicine. Screening shows an addition of large
quantities of sildenafil in order to achieve its claimed kidney

2. Blood sugar- and pressure-reducing products contain many
different additives; they generally take the form of multiple drugs,
and use of Chinese medicine is especially serious.

effects.
e B T T e 3. Anti-fatigue and impotence health care products generally
g; s12-idneypill :' = contain large amounts of additives;
«uo | Sildenafil § oy
| = Rrcopfiences ; ::;:;t: ra - g m e Sample No sample name positvie results
— B " - WSMS search (100%) Sample 1 epiphysis pacify | = --------
- y - - Sample 2 glycolipids safe | = —-eeeee-
e p—— Sample 3 hypoglycemic action | -
e e Sample 4 hypoglycemic extrac gliclazide
- Sample 5 hypotensive capsule atenolol
- . . . ) Sample 6 pacify syrup | ----m--
| | STD:sildgdl H % = _ oo Sample 7 hypoglycemic TCM |glipizide, rosiglitazone,
. o : glibenclamide
':W,,_/ — Sample 8 slimming capsule |  ---—----
ol Al ;:_ﬁ e e = o Sample 9 hypotensive pill nitrendipine
e — B Sample 12 kidney pill sildenafil
2. Sample no. 14 - tadalafil positive Sample 14 impotence pill tadalafil
Sample 17 hypoglycemic extrac nifedipine

Sample no. 14 is a brand of impotence health product.
Impotence products are the most frequently found to contain
additives. In order to accelerate the speed of onset, additives are
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Summary

This study randomly selected 19 nutritional supplements
commonly found on the market; these covered 7 glucose- and
blood pressure-lowering products, 5 anti-fatigue, anti-impotence
products, 4 sleep aids, and 3 weight loss products. Screening
results showed that blood pressure-lowering and glucose-
lowering products most commonly contained additives,
especially those products advertised to use Chinese medicine
extracts to lower blood sugar. Representative samples of blood
pressure-lowering capsules showed a high rate of positive
results. The main additives were atenolol, nitrendipine,
nifedipine, glibenclamide, glipizide, rosiglitazone, gliclazide and
other inexpensive and readily available glucose- and blood
pressure-lowering drugs, impotence, anti-fatigue/immune

system-enhancing additives were generally sildenafil or tadalafil.

Additives take the form of one or many drugs; some additives
are present in amounts several times therapeutic doses. Thus,
they can be quite hazardous to consumer health.

The SCIEX X500R QTOF high resolution mass spectrometry
system was used for rapid monitoring of 50 different additives in
6 types of nutritional supplements. Its high sensitivity detected

small concentrations of additives, its rapid scanning and effective

overcoming of complex matrix interference ensure that after
sample injection, a first order mass accuracy number (TOF-MS)
and second order fragmentation spectrum (TOF-MS/MS) are

simultaneously obtained. Combined with the high-quality additive

library, accurate qualitative screening for additives in complex
matrices can be performed.

Health product additive screening methods using the X500R
QTOF system are reliable, simple, and rapid. The system

provides an efficient approach to additive screening of nutritional
supplements, and it ensures health and safety product quality; it

is critical in the fight against the use of potentially harmful
additives.

AB Sciex is doing business as SCIEX.
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