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Simultaneous Determination of 22 Illegally Drugs Added in Uric Acid Regulating Traditional Chinese
Medicine and Chinese Herbal Food by HPLC-MS/MS

CAI Xia, QIU Yunqgi, WANG lJinyan, LIANG Qi(Guangdong Institute for Drug Control, NMPA Key Laboratory for
Rapid Testing Technology of Drug, Guangzhou 510663, China)

ABSTRACT: OBJECTIVE To simultaneous determine 22 illegally drugs added in uric acid regulating traditional Chinese
medicine and Chinese herbal food by HPLC-MS/MS. METHODS The samples were extracted by methanol mixed with 0.1%
ammonium hydroxide and separated on an Agilent Poroshell 120 Bonus-RP column(2.1 mmx100 mm, 2.7 um), with
methanol-acetonitrile(1 : 1) and 0.005 mol-L~! ammonium formate as mobile phases by gradient elution. The analytes were

detected by electrospray ionization source in the positive or negative mode and the multiple reaction monitoring mode.
RESULTS The calibration curves for 22 drugs were linear in the range of 10.0—200 pug-L™"' with their correlation coefficients
72>0.99, the limits of detection and quantitation were in the ranges of 0.125-0.750 mg-kg™' and 0.416-2.81 mg-kg™
respectively. The average recoveries were in the ranges of 80.2%—120.1%, with RSDs of 1.1%-5.9%. Illegal added drugs
were not found in 37 tested practical samples. CONCLUSION The established method is simple, rapid and sensitive, and
can be used for the simultaneous of determination of 22 illegally drugs added in uric acid regulating traditional Chinese
medicine and Chinese herbal food.

KEYWORDS: uric acid; HPLC-MS/MS; traditional Chinese medicine; Chinese herbal food; illegal addition
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AT B B e T m A s R R, EIEH
TR AN 24 4 ARG 01 A 52 565 2 X ST ) s
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falfl, REER AT . EYbE L RV
BOKANGE . HFERAS | BBk, BA]w] L, PREET
MR | BRI FCUCEIf . BIREEE . PO
Tl ORISR BERR AT RS . BERRIKJE |
IR DG | AGESFIR . WRIEK | AER , FAEE
WEAE 22 FIRYT R PR IR ILAE 24 24 ) 1) v 350 A - €2
T 53 05 3% B2 (HPLC-MS/MS),, #1837 259
AR INAT R . grdr T BE 2 2 Rl b R R
PRHEAT A
1 XE5EF

QTRAP5500 — 5 PUZAT I BTG (& [E AB
SCIEX A #]), Bt LC-30A & R0RAH I (H A 5
HAHE]D,

XFRES . AR Al M (A . 99% ; HtS .
G1710080) . fisf MEER (L6 - 98%; L5 : G1703073) .
HIERE (LR . 99%: b5 : G1809153), FPU4NTE
(BHRE . 99%; L5 : 71521092) , S VPHH (LERE : 99%,
5 F1515019)340 B Bl T AR A R AR
PALEF IR (TargetMol A, ZHEE . 99.6%; 5.
ODR-0381); fEVCFIM(EEfRFERZy, 4. 99.95%;
it : BD92330); B A FEt(Tre A F], 26E1E : 100%;
L5 . 10-SCC-40-1); A firf iR 24 S8 Hh - (2l i -
100.0%; L5 : 100374-201605), V8 Dh (4l .
100.0%; 5. 100677-201802). TN A& (4l .
99.5%; L5 : 101113-201101), HuZEKMN (Ll
99.7%; 41t5: 100129-201907) . B3 L (2% : 99.8%;
#5: 100091-201802) . J& M VHHH&ERE . 100.0%;
5. 100607-201804) i i J60 L T A A (0%
99.8%; L5 : 100009-200704) . FksKAIlIBa (46 .
93.6%; flt5: 101176-201202) ., E&ERIL JEAN(LEJE .
99.7%; L5 . 100012-200706) ., M5|HESE = (4L .
99.9%; #t5: 100258-200904) . AU S5 HR4H (L4l «
100.0%; #t5: 100334-201803). MWEIEN (4l .
100.0%; 5 : 100544-201102), S EEGE (4l .
100.0%; #t5: 101129-201302). S G MER(4LJE .
99.7%; #t5: 100309-201404)3 1 T b = £ 5 24
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HE ., B354, Honeywell); S50 H /K
RBAIK o AR T SR PR kA, B
IEEILEE 1.
®1 HERE

Tab.1 Sample information

5 PR AR 75 P4
1 ARG AT 20 AITHFEREAAR

2 JIRS AL IR 21 HITHFER A%

3 BRREZEASR 22 BT

4 FEFTHE 23 FHERFHEF2 /)
5 FRIFFRTARE A 24 B AT A A T T R RR T Ak
6 A VTR ARITIARUIR S 25 HMEST AR AT

7 MR RAENE T A% 26 Tk R %

8 AFMEREAEE H &1k 27 HE TR

9 AIAMEE PN T A || 28 ELAHME R KA
10 FFHFRm R 29 FERRAS (L)

11 R EEATEN TR B ARERIS | 30 B A KRRk 2l
12 T BT 2 31 MK

13 Daynee L3R4 32 HERTFIREKA
14 Puritan’s Pride/{HH %3608 | 33 RN

FrRFRE KR

15 ARG 451 W2 34 HEHETFR

16 =rIBE K 35 FFRURBRZS

17 BlkES 36 iR

18 PR HEN T 37 MEARER E N T
19 HIEHLEHE T2

2 FHREHR
2.1 kS EE A
2.1.1 %% Agilent Poroshell 120 Bonus-RP
{6354 (2.1 mmx100 mm, 2.7 um), WizhtH A K
0.005 mol-L~' g%, Jishtl B NP EEL-ZME(
1), BEEEVEMG: 0~1.5min, 5%B; 1.5~8.5 min,
5%—50%B; 8.5~8.51 min, 50%—75%B; 8.51~
10 min, 75%—95%B; 10~11.5 min, 95%B; 11.5~
14 min, 95%—5%B; 14~17 min, 5%B. Jii#:
0.3 mL-min~'; ¥ . 40 C, #EkEE. SuL.
2.1.2 UGS ESIEFUE; S F. 7
B REA 2R IEN(MRM);
BRI . 5.5 kV; B FURIREE . 550 C;
BRI : 5500 mLeomin~' . ARSI
SHILF 2,
2.2 0 BRI Y

KB FRBO R & 10 mg, & 10 mL &5,
T A O 2 GG | BRLEF I | DT R MR
RESE IR THEE, T a0k ang), $2), fll
LT REHR R 1000 mg L1 %] B8 5 B A VAV
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2.3 MEALHTAL

B i BRES, B 25 mL BIEZIEE
AT, A 0.1%Z0K-H B GE 5, 875 $EHL
15 min, WHEER, H 0.1%Z K- B R
B2, A, WCEIEW 0.45 pm GAL B UE
DEWAE R 5 o
2.4 UGS

FBiS A AR BT 2 i 2 pe i 7 =X, 40l 7E
ESIYFI ESI AR T X 0.05 pg-mL~" 1) 22 Fpiii4y)
Xof BE S B — B 2 A, BAE Binie &
S ) S W DO S Y e S A K B |
LAY FEFER, it MRM RO
N TIESEGHEATAL, ISASRAEE S5
2.5 @GS IHLL
251 OFERBERE 22 FRibF o kS R
K, SIERE A B BER R O, TR (35
TREASS, MHAL 20 MERHRIB RS b, R
I A BRI . ISR 52T 3 R R A
S RAR TR, 730 %R A Agilent Poroshell
120 HILIC-OH5(2.1 mmx100 mm, 2.7 pm); {Ai%F:
B: Waters CORTECS T3(2.1 mmx 100 mm, 2.7 um);
gt C. Agilent Poroshell 120 Bonus-RP(2.1 mmx
100 mm, 2.7 um). 3% o la]— HARI R A,

®2 R2HRBREFRAEYA L TRRFERESK

SRR, A C A B O o B RO B,
WETEXTFR, WA BAMERERS, RERREEY,
[Al I 1 % {#F ] Agilent Poroshell 120 Bonus-RP
(2.1 mmx100 mm, 2.7 pm){AigH:,

252 UEMHRERE  TAAEXTRRNMIIETE | i
Tk oy R SR R AT S R, RIS S AE i 3
P TAT RAFIEARRE  ARSCIOXT 5 . &
ERIH -2 2 1)3 PR PUATIE T T %%, 45
REVRWBE-ZEQ - DIRS ARG S] r g
TE Finm 7 5 BE YO T H B R R . il
£ 0.1%H R . 0.1%4 7R . 0.005 mol- L' HiR% |
0.005 mol-L~" Z,ig%% .0.005 mol-L~" FI R (% 0.1%
HER)S Pl FHAKAH, Z55R3RM, METRA 0.1%
R . 0.1%IREE AN 0.005 mol- L' R4,
TEHE 0.005 mol-L~" H R Jou i vy £ 5, EH AR A A3
VT AEGT 5 7 PR B Vs R s AP B %) PR T % i)
o FIGE T I 2P I GE . 27 A% 8T His
BT, B Bk B AR UL 2117 TR, AR
PFT 22 FhORERIAT R BA BRI A5 ORE |
AU R 1 e TR 22 A PR R 15 22
1) TIC I DL 1, MRM € f2: 2 %o i & D ] 2~3
2.5.3 PRECFEAAL  NEEE | PR REREE | OR
TR b [ FNFE VT w4t 55 B 43 76 5 WL A BILES 39 s

Tab. 2 Molecular formula and MS parameters of 22 uric acid regulation drugs

&<y’ ¥R L = BB T m/z FET m/z EREHE/V i fg kit eV

A Fth C16H1sN,O5S EST* 317.1 216.1%, 217.1 140 27, 41
AR TR A CHyCIN,O5S ESI* 409.1 238.1%, 294.2 57 15, 13
AV CyHp3CINGO ESI* 423.1 207.2%, 405.3 120 30, 16
IERNRYS:E CysHpsNgO ESI* 4292 207.1%, 195.1 100 31, 35
AR A5 CyHysNOg ESI* 400.2 310.1%, 295.3 120 36, 46
HFERA Cy,Ha9FOs ESI* 393.5 147.1%, 2372 120 34, 39
(108 CaoH 1404 ESIY 319.0 225.2%, 140.9 120 21, 45
A ) Al C19Hs3NOs ESI* 496.4 319.2%, 337.1 120 17, 9
AT C3HsNO4S ESI- 284.1 140.0*, 163.9 —60 33, =30
itk Mg ) Ca3H,y0N,058 ESI” 403.3 125.1%, 277.1 —150 27, 29
T I CsH4N40, ESI 151.0 108.0*, 66.1 -110 -25, -48
R il C3HgNg ESI- 246.7 192.0%, 219.1 ~120 -35, -32
| R CsH4N,0 ESI- 135.1 92.1%, 64.0 -60 21, -29
VYN s C17H4BrN;0,8 ESI 404.0 178.6%, 360.0 -60 -23, —14
IR Ci7H12Br,0; ESI- 422.9 250.7", 80.9 ~120 —40, -80
TR R AT I C,3H3,FOs ESI- 4213 58.9", 348.9 -80 —-60, 23
BEFRIK JEAS C,3Ha505 ESI- 399.1 339.2%, 3242 —100 -30, 25
S C1oHsCINO, ESI- 356.0 297.1%, 282.1 ~100 -30, -25
PUET AN 7y C14HyCLNO ESI- 293.6 250.1%, 221.2 -100 -30, 25
R E K C1,H; CIN,05S ESI- 329.0 205.0%, 284.9 —100 -17, 25
FEGR C7HsCIN;0,4S, ESI 293.9 214.0%, 178.7 —100 -37, —49
A ER C7H;CIN;0,4S; ESI- 296.0 268.8%, 204.9 ~100 -17, =25

W CHERET.

Note: “quantitative ion.
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b, MR BT (x, pg L) AR AR bR il e
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Fig.2 MRM chromatograms of 22 uric acid regulation drugs(positive mode)
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Fig.3 MRM chromatograms of 22 uric acid regulation drugs(negative mode)

Kb 255y W2k 20, 50, 100 pg-L™Y), HA4
WHEACE AT 6 1, MIEZE R 4. 251K,
22 b 2E 25 - RISCR R 80.2%~120.1%,
RSD 4 1.1%~5.9%, [AIH R,
2.9 fRsE kIS

B st 0, 2, 4, 6, 12, 24h
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RI LMHERBETRAYNRETE. MXRAHE).
MR = F R BHE PR

Tab. 3 Linear equations, correlation coefficients(72), LODs,
LOQs and matrix effects of 22 uric acid regulation drugs

g Frl bR/ bRy LR
A P2y 151
ey L7 R P meke! mpke! H0T

E ikl y=111 980x-305 688 0.9992 0.125 0.416 1.02
KRR AT y=67 040x-259 572 0.9977 0.125 0.416 1.09

b y=13 067x-33261 0.9994 0.750 2.810 0.98
JE Y y=2 305.4x+879.66 0.9996 0.125 0.416 1.08
KA y=33 846x-88 797 0.9985 0.125 0416 1.10
HiFERAR 1=3 628.6x-11879 0.9983 0.750 2.810 1.07

T3 1ok y=85734x-277 533 0.9989 0.125 0.416 1.05

B F] b y=413.68x+608.44 09971 0.125 0416 091
P ET y=8 807.9x+540.31 0.9929 0.750 2.810 1.05
itk L ) y=37 753x-56105  0.9972 0.125 0.416 0.96
B IR y=1235.6x+1 641.1 0.9987 0.750 2.810 0.99
FEPE Il y=1557x+216.93  0.9959 0.750 2.810 1.09
S M y=14841x-1400.1 0.9994 0.125 0.416 0.93
GE y=6977.2x-22 853 0.9998 0.750 2.810 0.90
RIRE R y=76 098x-72 128 0.9984 0.125 0.416 0.95

BERR IR A AT AR 1=812.25x+2473 09991 0.750 2.810 1.08

BETR U JE A y=1 094.5x+266.12 0.9985 0.125 0416 0.92
n5|wk e y=2328.4x-5303.1 0.9983 0.750 2.810 1.03
PUERAN y=34 655x—177 437 0.9998 0.750 2.810 0.98
IRIgE K y=2879.4x-9 812.3 0.9997 0.750 2.810 0.94
e 1=39489x-51709 09981 0.125 0.416 1.11
A GAEE y=3402.1x-7266.2 09976 0.750 2.810 1.03

T’ 422 FRRERE TR Ay B IR R RO AT R =
(n=06)

Tab. 4 Recoveries and relative standard deviations(RSDs)
of 22 uric acid regulation drugs(n=6)

s "J‘f?F / /% RSD/%
A 7 ] Al 20, 50, 100 90.8, 885, 112.0 5.3, 48, 42
HHERR R A HSE 20, 50, 100 93.6, 80.2, 86.7 3.9, 5.0, 1.2
R 20, 50, 100 922, 95.4, 120.1 4.6, 3.3, 3.2
I[ENIRGS:E) 20, 50, 100 103.1, 112.0, 1183 3.7, 4.0, 5.5
KAl 20, 50, 100 89.5, 932, 98.7 5.9, 54, 2.6
HFERA 20, 50, 100 80.7, 102.8, 869 1.6, 0.9, 3.2
1y Tk 20, 50, 100 110.2, 107.4, 112.6 4.1, 5.5, 3.7
TR ) Al 20, 50, 100 103.5, 112.3, 101.0 3.0, 3.4, 4.8
g 20, 50, 100 102.3, 108.1, 112.1 5.3, 32, 5.9
itk i ) 20, 50, 100 110.6, 114.5, 102.4 1.4, 2.4, 4.7
B 20, 50, 100 105.2, 96.4, 102.1 1.9, 43, 1.7
R il 20, 50, 100 103.7, 114.8, 100.7 1.7, 1.1, 2.7
| R 20, 50, 100 105.5, 113.2, 1045 2.3, 14, 3.6
HIIYE 20, 50, 100 113.3, 116.0, 100.9 3.2, 4.3, 2.5
AR RE 20, 50, 100 106.8, 105.1, 103.6 4.2, 3.6, 1.2

B R EL T AOFA 20, 50, 100 106.0, 90.9, 114.6 4.0, 1.3, 0.2
BEFRIK JEAS 20, 50, 100 90.4, 89.8, 97.8 5.3, 4.0, 4.2

W5k 32 20, 50, 100 101.6, 114.7, 108.4 5.8, 4.1, 4.3
PUE AN 7y 20, 50, 100 93.7, 109.8, 101.8 2.3, 4.7, 4.9
PSS 20, 50, 100 106.9, 105.1, 1193 2.7, 4.5, 1.7
SAMER 20, 50, 100 113.9, 1193, 112.1 1.7, 1.9, 2.9
A E 20, 50, 100 104.8, 93.6, 95.1 5.9, 2.7, 3.2
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SN 3.8%, 2.2%, 2.7%, 5.1%, 3.7%, 4.2%,
5.0%, 4.8%, 2.7%, 3.2%, 4.5%, 3.3%, 4.5%,
1.9%, 4.0%, 1.3%, 3.9%, 1.6%, 5.0%, 2.7%,
4.0%, 2.2%, FEHAXTREGHIAI 24 h WERUE
2,10 SEBRAE b A

K AR TG PG T 37 Sk B R R VE T SRR
mm 2GR e, B L, 2R 35 4, 1
A AR FT S MY 22 FIRFR A 152525 .
3 &g

AT T LC-MS/MS [l B Fe 58 ) 5 PR R
PE TR gy R rh B2 2 S v 22 AR N gy
Yoy gy o ke, REUER, 45
WERR TR, SRS, s HAT g L
AETE TN LA B B [R]85, S W A3 1T H Ak IR 51
(4 AR S
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