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Simultaneous determination of 18 kinds of illegally added chemical
components in uric-acid-lowering health food by ultra performance
liquid chromatography

ZHANG Shan-Shan, ZHAO Qi’
(Suzhou Institute for Drug Control, Suzhou 215000, China)

ABSTRACT: Objective To established a method for the simultaneous determination of 18 kinds of illegally added
chemical components in uric-acid-lowering health food by ultra performance liquid chromatography. Methods The
samples were extracted by methanol (with 0.1% formic acid) ultrasonic extraction, the separation was executed on an
Phenomenex Luna ®0Omega C;g column (2.1 mmx100 mm, 1.6 pm), using methanol (A)-acetonitrile (B)-0.2% formic
acid aqueous solution (C) as the mobile phase for gradient elution, and detected by diode array detector. Results

This method effectively distinguishes between salicylic acid and aspirin and the results showed that the 18 kinds of
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uric-acid-lowering components had good linearity in the linear range with the correlation coefficients greater than or

equal to 0.9995; the limits of detection ranged from 2.0-112.8 mg/kg, the average recoveries ranged from

98.5%—-110.6%, and the relative standard deviations ranged from 0.2%4.4%. The method was applied to screen 35

batches of samples, 4 batches of unlabeled components were detected, 2 batch detected diclofenac, 1 batch detected

piroxicam and 1 batch detected prednisone acetate. Conclusion The method is easy to operate, has good selectivity,

sensitivity and accuracy, and can be used for the determi nation of illegally added drugs of uric-acid-lowering

components in health food.

KEY WORDS: uric-acid-lowering; health food; illegally addition; ultra performance liquid chromatography
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. ZE(Fi%4E, 3€E Thermo Fisher Scientific 2y
Al); HER(EIS4L, #5E Merck A H]).

Waters ACQUITY H-class it = SRR 6 354 il — M
BHA K . ACQUITY UPLC BEH Ci5 (51541 (100 mmx
2.1 mm, 1.7 pm), ACQUITY UPLC HSS T3 fi%#1:(100 mmx
2.1 mm, 1.8 pm)(3&[E Waters 23 F]); XS205DU #Y B F K
[KEEE 0.1 mg, MEHEHE-FER XA (W) HBRAF];
Biofuge primo R 7wy g .0 ML [FEEk K /R(FPENARA
F]; SK8210HP B B E Vet ( H LS A LA A PR
A]); MilliQ #4li/K I (3£ E Millipore 23 ); 0.22 pm A HLAHH
e A (E 254 Bk 2= R A |l ); Agilent Poroshell
120 Bonus-RP (100 mmx4.6 mm, 2.7 um)(3 [E Agilent 23 H]);
Phenomenex Luna ®0mega Cg {43%4:(100 mmx2.1 mm,
1.6 um)(ZE [# Phenomenex 2 Fl),

1.2 XWIFE
1.2.1 &#EiH

6,354} Phenomenex Luna ®Omega Cg {341 (100 mmx
2.1 mm, 1.6 pm); F# 0.3 mL/min; A1 40 °C; HEREAFH:
1 uL; B+ 250 nm; FEAEIRAE: 8 °Co WahMH: HEE
(A)-ZJE(B)-0.2%FF /KB (C), Vel EFYT: 0~13.0 min,
2.5% A-2.5% B-95% C—35% A-35% B-30% C; 13.0~13.5 min,
70% A-30% C; 13.5~22.0 min, 75% A-25% C.

1.2.2  BAAF A& EIR G &

A3 BIRE RTINS | BT Rl DUAK SR L A 5250
B 20 mg, HAKTIRS, 10 mg B TRIE 10 mL k20 H
PP PR P AR e 22 2 HE CEL P B w] DEARTRC AR5 0.1%
TR B, 15, RS/ 510 | mg/mL F12 mg/mL
PR EARRAE B R o (8 FH A 20 IR B 18 b b it A5 v VS
HIRA, FIFELE 0.1%H i) B SR A b Gk & T
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Table 1 Information on 18 kinds of standard substances
b A iR 4l /% haes HFR s LR /Y%
1 S| M e 140869-202301 99.6 10 SRR Je M 100012-202108 99.7
2 X T B2 B 1 100018-202312 100.0 11 R 100198-202407 99.7
3 Sk Ak 100503-202404 99.8 12 g 101113-201101 99.5
4 A IE 100031-202207 99.8 13 TRIEM 100481-202303 99.8
5 Fa] ] DE 100113-202407 99.8 14 WA 100334-201803 100.0
6 KAl 101176-202104 90.5 15 | I 3 = 100258-202105 99.9
7 ERLAIEEN 100152-202409 99.7 16 ZIIRt 22 100179-202308 99.9
8 M2 100177-201704 99.5 17 JEA5 w) b 101278-202405 99.9
9 Hh KA 100129-201907 99.8 18 ST 100677-202403 99.9

1.2.3  BHX SRRk o 4 &

KBRS FIBIRESL 2 0.5 g[F): WFdH, R4
VR AR S 358 TR R A8 BB JROTR S AR Sl R 8D ).
WS FRE BT 20 mL AE AR, AR EE(E 0.1%
H RIS &2, W PRI 21587 20 min, BEI E=EEH
FBE(E 0.1% M IR A 2 21, RS E T 13000 r/min &0
10 min, B EFRGL 0.22 um A HLIEM, EIFSHHR AT
(TR ARG HE 155 100 1A 130 AR R HERE) o
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EIEAEIY 7T B RCE HAT R EOR, IS5 A CSCHR[10-15]
#$E T Agilent Poroshell 120 Bonus-RP (100 mmx4.6 mm,
2.7 um) (A) . ACQUITY UPLC BEH C;3 (100 mmx2.1 mm,
1.7 pm) (B) . Phenomenex Luna ® Omega C,g (100 mmx2.1 mm,
1.6 um) (C)F1 ACQUITY UPLC HSS T3 (100 mmx2.1 mm,
1.8 pm) (D) 4 Fh @i HORE G20 HRES Y 70 B 0L
S5 R R o3 BN R S AR R R F 03 B A, R B
TEAE AT BRI SR BES 17 R LS P e i, (BT
Ay wl Al AN SE S MELL 20 B, GRS AL C R eI 2R 1R,
BRI RIS B e A, (HXTT 18 FhdLrRES AT
BOrE OB EXIRT 1.5), A% BLE BB LY
Ve ETEAE C TR SE AR ST

2.2 RENERIEE
AW EE T AR RS . LR . WA | WEIR |
SO TR LI A AN [ U Sl AR 1A 2R AN TR0 4 L A5

Xt 18 LA W R CIG eIy | IR IE | 5B R A5 SR
HISEIA o 255 R LA 4L I 1 A DA B 45 20 A W B i
HJ F R (A)- 2 (B)-0.2% F BR /K 5 18 (C), BT 4R VEAR HL 41
N 2.5% A-2.5% B-95% C i XiF T4 4143 A 43 B RO AL
AR, EREEILE 1.
23 FEFER
231 KMWEE R ER

SRR 1.2.2 B MBS EM SIS RS R,
HEE(E 0.1%F MR)ZEMFE, BAARAEINLE RFER . K
PRfE R R AN BRI FE ST, LA ALG P i i T B
PNARBR(Y), JTot i B DR AL AR (X, mg/L), #EATERMEMIA,
ATAREI L, T AR

NG iR 18 P41 45 R BB S A IR A
e HETREM . TESARTPMAGER 1.2.2 W R
BPRUERE TR, T 1.2.3 TR LR 5O R, L3
A5 HL 5K H BR (limit of detection, LOD)AI 10 £%515
I L 5 5E 2k BR (limit of quantitation, LOQ), 18 Fi4H 434k
PR MEYER . LOD 5 3%k 2. R 2 iTLLEH,
BALEWIINANE L R R, LODs iy 2.03~112.81 mg/kg,
LOQs H 6.75~376.02 mg/kg. ULHAAS 7 EE4F X AS W] 3 BE
i 2 ELA R 1 R
232 ERFERIEEE

DA 0 25 SR BH 1 fg e 3700 AR A 391 o A 2 8 ) 8 o
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SERCH 6 1y, $ 1.2.3 FERAGEE, SRR E . BT
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BN 98.5%~110.6%, #H X 4 1fE i 2% (relative  standard
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Fig.1
F2 18 MASHRERTE. KMERE. EIJF5E, HXFEH. LODs M LOQs

Chromatogram of 18 kinds of components

Table 2 Retention times, linear ranges, regression equations, coefficients of correlation and LODs and LOQs of

18 kinds of components

9’5 &2 fREEFA/min - ZRMEVEE/(mg/L) =105 )5 HEZRE()  LODs/(mgkg) LOQs/(mgkg)
1 S NS 1.592 2~100 Y=1705.9X-148.97 0.9998 31.80 106.01
2 X Tk BT 3.364 1~50 Y=11185X+2376.5 0.9997 3.43 11.44
3 AR AR 3.622 1~50 Y=11179X+571.47 0.9997 422 14.08
4 AR e 4.878 1~50 Y=4413.1X+966.55 0.9997 6.03 20.10
5 I ] DE K 7.296 2~100 Y=1007.1%+190.83 0.9995 33.93 113.12
6 KA 9.288 1~50 Y=15623X+2096.7 0.9998 2.03 6.75
7 RTINS 10.147 1~50 Y=10224X+2178 0.9997 3.30 11.01
8 ML R 10.415 1~50 Y=6414.4X-355.89 0.9999 6.96 23.21
9 Hh KM 11.230 1~50 Y=7209.5%+1253.2 0.9997 4.82 16.06
10 BAIRIK JEAS 12.022 1~50 Y=7464.3%+1066.2 0.9997 4.72 15.73
11 5 12.296 1~50 Y=4040.2X+1330.6 0.9997 8.86 29.54
12 N ET 12.722 1~50 Y=6497.5X+3835.3 0.9997 5.59 18.65
13 (N 14.141 2~100 Y=6627.5%+607.82 0.9996 6.05 20.15
14 WA IR 14.201 1~50 Y=7032.1X+63.78 0.9995 5.45 18.15
15 WIS 14.399 2~100 Y=9224.4X+2531.9 0.9997 3.86 12.86
16 KT s 14.501 2~100 Y=315.95X-191.99 0.9996 112.81 376.02
17 E|imeiKi 14.840 1~50 Y=4094.2X+1065.5 0.9996 10.31 34.35
18 ST 5 19.312 1~50 Y=7396.7X-1023 0.9998 14.55 48.51

BT, A AIERCHIS 0. 2. 6. 12, 24 h HERE
B, TR a0 B R ER R 22, 45 R BRFEAR S
AT, 4414 24 h WG EBARX RS RIT, R
AR AG IR A4 K i 0
234 ERRAfsRNE

FH T EE S B D7 ¥R 35 SRR S AT I o A5 R EOR:
Ho 4 HUER AR B Ay, 2 HEAS I AU SE R
(1843.6 mg/kg . 1093.6 mg/kg), 1 HLAGI AL S 59258 mg/kg),
1 LA BE TR 1K JE A (504.8 mg/kg)o

24 T
1o SRR AR B s ol A A T e R IR, A Y R
B, WA, FESS A EAMNERE XTI, W

REAS 55 R e 1R o DL I AR SR sy, 9F BT A
BRI BH P R S R B, AP iR R R B, W R B
JE TSR T A AT FE 7 S S B KA R, AR A B E] DEAK
F) 32 B R AR 7 AR T P R B 5 B ] DR — S (B
B, BB miz=137.0, F8F miz=93.0, 65.0)(fhFEk I
Jrik 2009025), 1A S SN EIESS GO GRS R , —3
ST IR A R B ELA W S DO O3S R LA 2), TE R B)
AHFIE ARSI & 0.1%F BRI B, WA pH [
AR B0 3] BT ) DT AR A A K A R, ek 2 7K A B ot i ] D
MK H T3, T BRI, SR A G S A A 0
il FEL UL T 1 88 590 X 0 BT =] DE AR AT K A R o TR L AR AR 9 4
s v ] R R ILAE -5 98 K2 YT PR R (2019) ) A (IR KT R
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Table 3 Precisions and recoveries (N=6)

. =] =i = =] 1l
- - STk il bad il o i Sk il BEREH
%? 2 mrg/(”g/mL) [E]LI&’%: RSDS [E]LI&’%: RSDS ?ﬁ A mrg/(ug/mL) @W’%: RSDS IEM&/? RSDS
/% /% /% /% /% /% % /%
5 105.6 0.4 104.8 1.4 " 5 1031 1.2 1037 1.8
1 Binging 10 BAIRIK e
20 101.7 05 101.2 2.1 20 1015 0.3 99.2 3.0
5 2 5 1029 1.3 103.3 1.8 . 5 1028 1.0  103.1 1.9
2 . 11 R
) 20 1014 0.5 101.7 2.0 20 1015 03 98.6 1.9
B 5 1035 1.3 103.8 1.6 . 5 1090 1.0 1106 2.6
3 ALk 12 &Y
20 101.0 04 99.7 2.0 20 1034 06 1029 1.9
- 5 103.5 0.8 104.1 1.9 5 1041 09 1042 1.9
4 HEENE 13 N
20 101.6 04 101.7 1.9 20 1014 03 1010 2.0
5 109.1 0.8 107.6 1.0 J— 5 1055 1.1 1061 2.0
5 BTEIDCAR 14 ISR
20 103.9 0.9 105.4 1.9 20 1055 1.1 1061 2.0
) 5 1063 1.1 106.7 2.7 , N 5 1034 1.1 1037 1.8
6 FoKkAlmE 15 W|ESEaE
20 1048 0.5 104.5 1.9 20 1014 03 1019 1.9
Adenr 5 1025 1.3 103.4 1.7 R 5 100.1 1.5 106.7 1.3
7 . 16 Aiigs¥
VA 20 101.6 03 101.9 1.9 20 98.5 1.7 1026 2.1
5 103.8 0.8 104.6 1.9 5 101.9 02 1046 2.1
8 MLEEHE 17 JEAE Al
20 1002 0.3 100.5 1.9 20 101.0 23 1047 44
5 1041 1.3 104.7 1.7 5 1075 1.6 1064 2.9
9 MK 18 FEPLIhRE
20 101.8 0.4 100.7 2.6 20 1021 02 1015 15
a
0.14F
0.12}
5 0.10F
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Fig.2 Liquid chromatograms and ultraviolet spectrum absorption spectra of 2 kinds of compounds
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TRITHE R 2025 WR YK ANFERT S Tk 2009025 FEZS AR SL A
WL, S5 A2 2R AT 45 A 4 o FRVRUH i v xd H
A TN R B TR A 55 = 1 18 Fh Ak A S G ) 72
] i i T ASHIF9 3% FH R B (A)- 2055 (B)-0.2% F BR K 1598 (C)
PE R sh ARz, 2R AT 4% P 0O € - i a2 i A

I AR R P W ae AR e R B R O 2, T
o A Y I T ] DG bR R A 34 S e TR B 1) R R
A, 24 h Py Al F BRI S AR A S B (Y 0.1% T R)
TC i) P8 TS 5 A T AR P R ] DV 6 e T R L 5 0 S B
BB 1 T BB (RSDs% 7390 14.0% . 3.9%), Ui
pH 5l A i g WEEEE, FIbE gk
FH B R S IR B R RITE 8 °CLL R ELH RS 0.1%
FF R ) A 1T R B2 BB e ok

3 4 i

Bt R v PR IR IRE N BOR W, B PR IR 28 PR A 1
PR T PR, DR SRR S — TP X AR B R R R R 2
JEFE A AL 2 B ARSI 5 3% T or B . ARFSR LTl
SRR R S T —Fh R 2 R BRI AR R Y
18 AhAEZ A A2 5o I 2 T ik, 18 R /3 AE M
NE R RIF, LODs 2 2.0~112.8 mg/kg, V3 [ i %
98.5%~110.6%, RSDs 4 0.2%~4.4%, I3 FHAHFFE XS 35 HLAE
A TIAE, A 4 HERE A R I A A R, o 2
HEAGI s OBUG SFER, 1 ARG e B, 1 ARSI S R
RIEH . APFEERAERI A, W A 5000 5, AT E
B4 P S0 s TR B B T T BEARAE R T3, PRIE T 45
MIUERR T SE, FLINGE R 18 Fib2g o ik Pl se T HA
RIS R 157, BEAS A ARG A0 1 178 H 3 B R
PRIEGAAR A b & B A R I8 A $ Ak — iR 2
HEULHIWRHE, Fat—2 rH AR 3
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