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HE HBY: &2 en i RGE £ PR G ERER P A 6 19 AN ERR ey Y R 54 7 %
Foik R R F AR 5 BB S PGSR R AL F MR, O B A AR B RORAR €38 - AR 5] A 25 3 (UPLC-
DAD )Ml & 4%, &iE54F: XA Luna UPLC Cjy &3%4% (2.1 mm X 100 mm, 1.6 pm ), ¥A 20 mmol * L' & &%
bk ik (4 0.01% = The ) — T AR ARSEATAR 2B, ik A 0.3 mL - min™', & A 35 °C, 40 %k K
A 230 nm, 3¢ 19 MR R F Y RtfT R ZEhn, ERN9NMEDREMEGRECEAL
E3t s mRERIFHAMER R, AR AHIY KT 0.999 9, &K EDKE S 98.1%~99.5%, RSD A
0.40%~1.1%; B4R AE 5T 3 @ik & A 98.3%~100.4%, RSD 4 1.4%~2.3% ., R JAZF E5F 10 #oRHE AT
Kol A5 pal Ak L 3 e BB BRI AN A S IR E S O T R A ER A5 2 B 2t
LEBRAR ., FRARGERAEE - TSR A E—FAiE, Eit: AF EBERME HEE BT,
TG AT, AR %K B B iR A IR B RUIR K P AR Zh BARAE R S P AR SR R AL AR 50 B Y
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Rapid determination of illegally added chemical drugs in anti—-rheumatic
Chinese traditional patent medicine and health foods by UPLC-DAD

ZHAO Qi, QIAN Ye—fei, JIA Chang—ping, ZHANG Bin

( Suzhou Institute for Drug Control, Suzhou 215000, China )

Abstract Objective: To develop a method for determination of 19 illegal addition of the typical
chemicals in anti-rheumatic traditional Chinese medicine and health foods. Methods: The samples
were extracted by ultrasonic machine with methanol and the content were determined by UPLC ( DAD ).
The separation was performed on Luna UPLC C 4 column (2.1 mm x 100 mm, 1.6 pm ) with 20 mmol - L™
ammonium acetate solution ( containing 0.01% triethylamine ) and acefonifrile as the moblie phase by
gradient elution at the flow rate of 0.3 mL * min~', and column temperature was 35 °C . The detection
wavelength was set at 230 nm for qualification and quantification. Results: The calibration curves were

linear within the ranges of corresponding concentration. The correlation coefficients were above 0.999 9.
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The average recoveries of the liquid sample were 98.1%-99.5% with RSDs within 0.4%-1.1%. The average
recoveries of the solid sample were 98.3%—-100.4% with RSDs within 1.4%-2.3%. 5 batches of positive samples

were detected in 10 batches of samples. Prednisone acetate, ibuprofen, indometacin, piroxicam and diclofenac
sodium were detected in three batches. Paracetamol was found in two batches. The samples were further confirmed
by UPLC — MS/MS. Conclusion: The established method is simple, accurate, stable and reproducible, and can
be used for simultaneous determination of 19 illegally added into anti—rheumatic traditional Chinese medicine and
health foods.

Keywords: UPLC-DAD; anti—rheumatic; illegally added; rapid determination; content determination; health

foods; traditional patent medicine
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Tab.1 Radio of mobile phase

MFIF] (time )/ min A% B/%
0 10 90
10 20 80
22 40 60
28 60 40

2.2 IR

220 FHEAVEW KRR A R o BIKE  FR O

OO FE T 55 19 DX R 29 5 mg, B 10 mL &2

o B iR IR B B 20 $25) , WS B i 24

4 0.5 mg - mL™" FITRART IR S KT

I T BRI - B A X B S 259 100 plL, ¥

10 mL ), P ESEAS 2 10 mL, BT

222 BERSIAWE  EARRE S BOE SRR ST ARG
0.074
0.06+
0.05+

0.04 -
0.03

A/AU

0.02
0.01+

WARIARY 1 g, & 50 mL S5, In B EE 2 10 mL,
#E7 (300 W, 40 kHz ) 20 min, ¥ 225 1, FH H R B
BB FEA], T-14 000 - min™' B0 5 min, FIE R
FH 0.22 pm fhALUERE AT U8, HXEE AL = O A £
T A .

AR :Ca) W IR S, 5 H A LU TR 5
(b)) W WRE i, JRURE S, A 3~5 435 1) H st
WIS L, B 20 min, #2457, F 14 000 r+ min™ B0 5
min, FVEBRA 0.22 pm SALIERE U8, B8R AL
TR R AH (8 TS 2
223 FHEEMBER

AN T[] 2.2.2”7 T Y pA i 351 7 v il s
FIAE TR o
23 mi%E

B “2.2.17 T ) BRI R A TS a4 2.7 TR
IRIG SRR SE , HHRE 0.5 L. 0% (& 1),

0 2 4 6 8 10 12 1‘4 16 18 20 22 24 26 28 30 t/min

LX) Lk L (paracetamol ) 2. B AL IE (trimethoprim ) 3. 1L 2 B ( piroxicam ) 4. Z% 3/ (naproxen ) 5. Z % Lt 4k ( aminophenazone )
6. 25 3% 5 B (meloxicam ) 7. 12 22 #4 ( phenylbutazone ) 8. WL Vb 7% (oxaprozin ) 9. i #% % (ibuprofen )  10. B 5 3% FR #1 ( diclofenac sodium )
11. W[ 5% 3¢ (indomethacin ) 12. Hi €K A ( dexamethasone ) 13. £ {l1 K42 ( betamethasone ) 14, BESHSFBR M (aceclofenacsodium ) 15. J& & &7 F
(nimesulide )  16. Z AL AT 9HA (hydrocortisone ) 17. BEFRILJEHA ( prednisone acetate ) 18. BEFAFFEHA (fluocinonide ) 19. M PE43{E ( halcinonide )

E1 19 MeEY R EILE

Fig.1 Chromatograms of 19 chemical substances
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£ 0.1.0.2.04.0.8.1.0.2.0 mL, 43 5 & T 25 mL
S, R B AT A , T 2R ) o R
TSR A FRUEA TR, KIR “2.37 T0 R A (a3 45 11>
SHERE 1 pL, Mg g A, DAXERR SRR (X, pe)
SRR AR bR, WAL Y S AR AR, AR E N L. T
19 MU A P B 2t 13 D7 i L 3 LR O R A
DIfEME L (SIN) g 3 1A 10 < 1 R BLE, e &1L &
PIE KD BR(LOD ) F e i T R (LOQ ). &5 5 I
Fz2,

S

2.6 HEMAE

HCHL rpr— {7 BHAE AR & CR A AR ), RS 2% FREL 6
By, Fie ©2.2.27 T J5 il A i i s L ARV A
TESEA ) T i e T R, 6T 2 P o 7 06 T LAY
RSD /T 2%,
2.7 JREENCRI

T ARKE S BRETPEAE S i 7 e 1 mL, & 10
mL S, 2 9 £, AR Rl TR AR AT D]
FE LTI “2.2.17 FIRA FRAERH AWK 2 mL, P&
“2.2.27 TRy il A A H 42,37 T (A
SRR E TR R, 5K 3,
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Tab.2 Linear equations, linear ranges, correlation coefficients ( r ), LOD and LOQ for 19 components

4 2R (linear range ) Al 477 R
( conffﬁem ) &r {/[1 (T]lg( ~mL™") ’ ( regre[ssijonjj:fation ) ' LOD/ng LOQ/ng
X} A3 L ( paracetamol ) 2.31~46.24 Y=1.008 x 10*-6.827 x 10’ 0.999 9 0.11 0.35
H A ( wrimethoprim ) 2.30~45.92 ¥=1.429 x 10°~1.051 x 10* 0.999 9 0.13 0.43
ML B ( piroxicam ) 2.18~43.52 Y=1.302 x 10°-9.579 x 10’ 0.999 9 0.12 0.40
2832k (naproxen ) 2.32~46.32 Y=1.758 x 10°~1.241 x 10* 0.999 9 0.11 0.35
Z K AR (aminophenazone ) 2.35~47.04 Y=1.711 x 10*-1.189 x 10°* 0.999 9 0.07 0.23
FIEE R (meloxicam ) 2.36~47.20 Y=2.162 x 10°-1.713 x 10* 1.000 0.11 0.37
F£2&H ( phenylbutazone ) 2.19~43.84 Y=1.588 x 10*-1.152 x 10 1.000 0.10 0.33
BAYPEZE (oxaprozin ) 2.31~46.16 Y=8.159 x 10°-4.944 x 10° 0.999 9 0.11 0.37
A3 1% 2% Cibuprofen ) 2.24~44.88 ¥=2.200 x 10*-1.521 x 10* 1.000 0.27 0.90
XSS ERAM ( diclofenac sodium ) 2.20~44.00 Y=1.141 x 10°~7.780 x 10’ 0.999 9 0.11 0.38
W3] 3E 3 (indometacin ) 2.16~43.28 Y=1.594 x 10°~1.101 x 10° 1.000 0.12 0.41
i FEAAH (dexamethasone ) 2.18~43.52 Y=1.373 x 10°-9.601 x 10’ 0.999 9 0.12 0.40
fi KA ( betamethasone ) 2.11~42.16 Y=1.479 x 10*-1.056 x 10 1.000 0.12 0.41
it S50 (aceclofenacsodium ) 2.24~44.80 Y=2.055 x 10°-1.643 x 10* 1.000 0.11 0.37
JE 2&EF M (nimesulide ) 2.18~43.68 Y=1.678 x 10°~8.483 x 10’ 1.000 0.12 0.40
LALTTHA (hydrocortisone ) 2.37~47.44 Y=1.365 x 10°-9.574 x 10’ 0.999 9 0.09 0.29
BEFRIL JEH ( prednisone acetate ) 2.00~40.08 Y=1.257 x 10*-8.805 x 10’ 1.000 0.08 0.27
TR A (fluocinonide ) 2.10~42.08 Y=1.259 x 10°~1.002 x 10’ 0.999 9 0.11 0.37
VG448 (halcinonide ) 1.98~39.68 Y=1.452 x 10°-9.843 x 10’ 0.999 9 0.11 0.37
Fx3 BEHERMEFERBREER (n=3)
Tab.3 Recoveries of liquid samples
% T HUEEST SER IR RSD/
( component ) (added ) /mg (detected ) /mg (average recovery ) /% %

Xt B BET ( paracetamol ) 0.115 6 0.1135 98.2 0.50
F 4 IE (trimethoprim ) 0.114 8 0.1135 98.9 0.60
ML B ( piroxicam ) 0.108 8 0.107 9 99.2 0.80
259k (naproxen ) 0.1158 0.103 6 98.1 0.60
S AR (aminophenazone ) 0.117 6 0.116 1 98.7 1.1
FEU R (meloxicam ) 0.1180 0.1172 99.3 0.80
142%# ( phenylbutazone ) 0.109 6 0.109 1 99.5 0.70
VPR (oxaprozin ) 0.1154 0.1137 98.5 0.50
A% 2% Cibuprofen ) 0.1122 0.1103 98.3 0.40
TEATFT4M (diclofenac sodium ) 0.1100 0.108 8 98.9 0.90
M5]e 2% (indometacin ) 0.108 2 0.107 2 99.1 0.70
HFEHKAR ( dexamethasone ) 0.108 8 0.108 0 99.3 0.80
b K#2 ( betamethasone ) 0.105 4 0.104 8 99.4 0.70
Fils S 2SR (aceclofenacsodium ) 0.1120 0.110 4 98.6 0.90
JESEEFH] (nimesulide ) 0.109 2 0.108 0 98.9 0.50
AALAT AL (hydrocortisone ) 0.1186 0.116 6 98.3 0.40
BERR L JEAR (prednisone acetate ) 0.100 2 0.098 8 98.6 0.90
PR SUZH (fluocinonide ) 0.1052 0.103 4 98.3 0.80
M VG248 (halcinonide ) 0.099 2 0.097 6 98.4 0.70
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AR s BB PERE SR A =520 1 g, & 50
mL =, 389 3 78 R — U8 i ZK S SR AT ] )
o R “2.2.17 TR IRA X IR S %A 2 mL,

T4 ©2.2.27 TF J5 s 1 4 Bt VR 2.3
ST (3 % PR RO A2, OF VTS Tl 45 R
# 4.

x4 EEERMELRKIREER (n=3)

Tab.4 Recoveries of solid samples

5y JIA G S, SR RSD/%
( component ) (added ) /mg (detected ) /mg (average recovery ) /%
Xf Bt S ( paracetamol ) 0.1156 0.1158 100.2 2.1
4 0E (trimethoprim ) 0.1148 0.1139 99.2 1.4
M2 1 FE ( piroxicam ) 0.108 8 0.1070 98.3 1.7
Z& /1 (naproxen ) 0.1158 0.1163 100.4 2.1
A I AR (aminophenazone ) 0.1176 0.116 1 98.7 23
FE9 E B (meloxicam ) 0.1180 0.118 4 100.3 1.9
425 # ( phenylbutazone ) 0.109 6 0.108 3 98.8 1.6
VPR (oxaprozin ) 0.1154 0.1137 98.5 2.0
Ai 1% 25 (ibuprofen ) 0.1122 0.1109 98.8 13
WIS HREM (diclofenac Sodium ) 0.1100 0.108 4 98.5 1.4
N3] (indometacin ) 0.108 2 0.106 3 98.2 23
HFEAHA ( dexamethasone ) 0.108 8 0.107 4 98.7 1.8
£ KA ( betamethasone ) 0.105 4 0.105 8 100.4 2.0
it S 55 4N (aceclofenacsodium ) 0.1120 0.1109 99.0 1.9
JEFEEFF] (nimesulide ) 0.109 2 0.107 5 98.4 2.1
AT HFS Chydrocortisone ) 0.1186 0.1173 98.9 1.7
SRR JEAS ( prednisone acelate ) 0.1002 0.099 4 99.2 1.6
il R S22 A8 ( fluocinonide ) 0.1052 0.1055 100.3 1.9
I3 P23 48 (halcinonide ) 0.099 2 0.098 4 99.2 23

2.8 REAENEE B

IR “2.27 TR J7 ik AL BRAE AL, OF AR 2.7 T
P ORI E, AL T AR
(14910 BhHT R 28 O fil £ iy B B 2 47 4G I,
S A LR A O B N ] B HOG 1 PR A il R AT
o AR 5 HORKE B ARL SISy, 2 HEA

X TR I, 3 HUR B R Uk JE N A I 25 5| W
Fe LB R G SF IR AL 5 A o (R
BREE R 5, K 45 R 2 448 UPLC-MS/MS
BiAIE ). B2 SRR R A R, R X 2 e
FEW
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Tab.5 Determination results of sample
Y FFR it 1 4 B Fr i (content )/
( number ) ( name ) (lot No.) ( detected component ) (g-kg)
1 FEEALF) 1 (brown pills 1) AN (not quite clear ) Tt W21k JEA ( prednisone acetate ) 3.2
1% 2% (ibuprofen ) 17.9
1513 (indometacin ) 1.7
M2 5 ( piroxicam ) 32
SR ( diclofenac sodium ) 7.0
2 KA AL 2 (brown pills 2) ASTE (not quite clear ) fifs ik JE# ( prednisone acetate ) 2.6
('not quite clear ) A% 55 (ibuprofen ) 14.2
5|25 (indometacin ) 1.4
ML B ( piroxicam ) 1.8
MUAZFERAN ( Diclofenac sodium ) 5.7
3 FEALF 3 (brown pills 3) A1 (not quite clear ) BETR L JEHS ( prednisone acetate ) 2.6
43535 (ibuprofen ) 14
5|35 (indometacin ) 1.4
2 B ( piroxicam ) 1.8
WEISTREN ( diclofenac sodium ) 5.7
4 KA A (unknown powder ) AN (not quite clear ) XF A3 ( paracetamol ) 5.8
5 I\ KIS (Tan gong herbal Tea ) 20160302 Xt SR ( paracetamol ) 6.2
6 I (Miao fang turtle snake wine ) 20160712 FAH (not detected ) -
7 24 (plaster ) A (not quite clear ) KA H (not detected ) -
8 45 ( Moxibustion stick ) AT (not quite clear ) KA H (not detected ) -
9 IR Kt =5 ( gout remove No. 3 ) A (not quite clear ) KA (not detected ) -
10 =fRI% (The dog days stick ) A (not quite clear ) KA (not detected ) -
A/AU
0. 15
0. 10
0. 05
0 —
0 é )1 é é 1‘0 fZ 1‘4 1‘6 1‘8 Zb 2‘2 2‘4 t/min
B2 REAMKREEE (230 nm)
Fig. 2 Chromatogram of unknown sample
3 tig 3.2 ks
3.1 gL AR S5 I AT 5 i T T KRS 2 v

UL B A A e 5 1, T 0.19% F R K — B
0.1% WK - LI LIRER - ZIESFm s R Gt T
SFEREFIBBREVEL , e ZR T T 20 mmol - L7 1Y LR %Y -
CHEVE LS R TR EE VML , 252 700 S 5 R A

ARG I3 BT 19 AL P BT SN, X
FEAS FIE 230 nm B2 240 nm B AW, 25 SR 2R
7 230 nm FRTA FEBORAYMAE , O£ 230 nm ff:
R o
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